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BUOY CAPSIZING WAVE CONDITIONS 2a 


Glenn D. Hamilton 
NOAA Data Buoy Office 
NSTLStation, Miss. 


I n 1977, two NOAA Data Buoy Office (NDBO) 10-m time that a buoy was not on station deprived the Nation- 
diameter discus buoys (fig. 1) capsized during se- al Weather Service (NWS) and other users of vitally 
vere weather conditions in the northeast Pacific Ocean. important weather reports. The probability of future 
A 5-m buoy evidently capsized in the northwest Atlan- capsizings also impacts the planning for new hull de- 
tic in 1978, and a 12-m buoy capsized in 1979 presum- __ signs and the deployment of existing hull types in var- 


ably north of Bermuda. Locations of the capsized ious locations. Therefore, this study was initiated to 

buoys are given in figure 2. better understand the effects of severe environments 
Retrieval, refurbishment, and redeployment of the on buoy hulls. 

capsized buoys represent a considerable cost in money, Table 1 provides information regarding specifica- 


ship time, and personnel resources. In addition, the tions and deployment of the capsized buoys. Buoys 


Figure 1.--NDBO 10-m discus buoy. 
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Figure 2.--Locations of capsized buoys and drift tracks. 


Table 1.--Background information on capsized buoys 


Date Water 


Last synoptic 
deployed depth (ft 


report received 


Hull No. EB No. WMO ID 


10D6 EB-21 46005 9-11-76 9,300 1200, 1-2-77 


10D4 EB-19 8-15-76 11,575 0300, 10-25-77 


5D2 EB-41 6-15-77 200 2100, 2-20-78 


None 4-15-78 14,000 1200, 2-1-79 


were designated by Environmental Buoy (EB) numbers 
prior to 1978, at which time the system was changed 
to identify the stations at which the buoys were deploy- 
ed by the World Meteorological Organization (WMO) 
station numbers. The hulls were also given an ident- 
ifier to describe the type and size of buoy. For exam- 
ple, 10D6 refers to 10-m discus buoy serial number 6. 

EB-21 (10D6) and EB-19 (10D4) were found inverted 
but still attached to the mooring lines when they were 
recovered on February 1, 1977, and November15, 1977, 
respectively. The mooring failed on EB-41 (5D2) on 
about December 19, 1977. It is not known if the 
mooring line parted or if the whole mooring was drag- 
ged into deep water, because the buoy was never re- 
covered. Buoy hull 12D7 at station 41001 sustained a 
mooring failure on approximately January 23, 1979, 
and was recovered by a Coast Guard vessel on April 
25. The nylon mooring line had parted at about 15 m 
below the buoy. A narrative of the drift and recovery 
of 12D7 by A. Johnson can be found in the November 
1979 issue of the Mariners Weather Log. 


SYNOPTIC SITUATIONS AT TIME OF CAPSIZING 

EB-21. Figure 3 shows a small, intense low-pres- 
sure system north of EB-21 (indicated by a triangle) 
on the 0600 January 2 surface analysis. Formation of 
the LOW occurred at about 1800 on January 1 in a man- 
ner similar to that described by Reed (1979). In the 
NOAA-5 infrared satellite image at 0415 on January 2 
(fig. 4), the intense system can be seen with indications 
of the trough in the flow pattern oriented to the south- 
west of the center. The last report from the buoy was 
at 1200, so presumably it capsized between 1200 and 


Figure 3.--Surface analysis for 0600 January 2, 1977. 
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Figure 4.--NOAA-5 infrared satellite image at 0415 
January 2, 1977. 


1500. Figure 5 shows that the storm had moved slowly 
southeastward by 1800, and the trough had passed the 
EB-21 position. A visible satellite image at 1815 (fig. 
6) also indicated that the trough had rotated past EB-21 
to an orientation southward from the center. Large, 
intense convective cells can be seen in the trough. 
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Figure 5.--Surface analysis for 1800 January 2, 1977. 


Figure 6.--NOAA-5 visible satellite image at 1815 
January 2, 1977. 


Table 2.--Data reported by buoys 


Significant Mean Peak Air Sea Peak 
wave height period period temp. temp. enhance- 
(ft) (s) (s) _ment ¥ 


Pressure Wind direction/ 
(mb) speed (kn) 


EB-21 (10D6) 


1/2/77-032 
062 
092 


EB-19 (10D4) 


10/24/77-182Z 
212 
10/25/77-002 
032 


- Pacific Ocean 


1002.1 
1001.6 
1001.1 

993.3 


- Pacific Ocean 


953.2 
958.9 
964.4 
966.7 


EB-41 (5D2) - Atlantic Ocean 


2/20/78-122. 
15Z 
18Z 
212 


41001 (12D7 


2/1/79-032 
062 
12Z 


46002 (10D1) 


2/12/79-182 
21Z 
2/13/79-00Z 
03Z 
06Z 


993.4 
995.1 
998.3 
1000.1 


- Atlantic Ocean 


996.1 
986.7 
984.1 
984.1 


- Pacific Ocean 


984.3 
980.1 
979.8 
985.8 
996.3 


279/33 
273/37 
278/34 
279/41 


205/32 
222/46 
218/49 
208/47 


286/30 
287/31 
287/32 
305/31 


220/23 
193/36 
259/34 
269/42 


151/41 
179/50 
200/55 
229/53 
277/38 


11.1 
12.5 
12.5 
14.3 


14.3/10.0 
10.0 
11.1 
12.5 


11.5 
11.5 
11.4 
11.4 


18.5 0.35/2.10 
18.4 2.12 
18.4 2.59 
18.3 2.30 


ate 

Big 

16.7 8.9 8.1 2.60 
17.4 8.5 8.3 1.02 ae 

19.0 9.0 8.0 1.45 a 

23.0 9.8 5.8 1.28 ey 

27.9 10.8 14.3 10.4 10.6 1.62 es 

28.9 10.8 16.7 8.6 10.8 0.86 ie 

30.5 11.0 16.7 7.8 10.7 0.97 fe 

29.5 10.7 16.7 8.3 10.6 0.81 Fe 

15.1 8.2 16.5 ee.” 

16.4 8.3 14.5 SS 

21.0 9.4 13.9 

23.3 9.9 12.4 br 
11.5 7.7 10.0 15.4 19.8 2.44 
9 10.8 7.3 10.0 17.3 19.9 1.66 5) 
14.8 8.4 11.1 18.3 20.0 2.15 
19.4 9.7 12.5 11.8 20.0 3.53 f 
+ 

14.4 7.7 i 12.2 11.5 1.36 2 

21.0 9.0 14.3 11.9 11.5 0.91 - 

30.8 11.2 16.7 10.4 11.6 0.88 oi 

28.9 10.0 14.3 8.4 11.5 1.92 i; 

23.9 10.2 14.3 8.2 11.8 1.14 5. 
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Table 2 lists the data reported by the buoys prior 
to capsizing. Note that the air-sea temperature dif- 
ference at EB-21 was increasing, and that at 1200 
the air was 5.6°C colder than the sea, which is evi- 
dence that the air mass was becoming very unstable. 

Strong winds had been blowing from a westerly di- 
rection for nearly 24 hr prior to capsizing. The wind- 
speed, significant wave height, and period were all 
increasing prior to capsizing. The peak period of 
14.3 s indicates the maximum energy was occurring 
at a relatively low frequency. 


EB-19. At 1800 on October 24, there was an ex- 
tremely deep low-pressure area west of EB-19 (fig. 
7), which was moving northeastward. Ocean Weather 
Station Papa (50°N, 145°W) reported 60-kn winds at 
the rear of the system. At 0000 October 25 the LOW 
was northwest of EB-19 and weakening slightly. By 
0600, the first synoptic time at which the buoy did not 
report, the LOW had continued to move northeastward 
and gradually weakened (fig. 8). Also apparent is the 
deep cold trough in the vicinity of EB-19. The NOAA-5 
infrared image at 0443 (fig. 9) shows the trough line 
very close to the EB-19 position; again, heavy con- 
vective cells are apparent. 

There were strong southwesterly winds for at least 
9 hr prior to the capsizing; and although the wind 
strength appeared to level, it was still 47 kn at 0300. 
The significant wave height was 29.5 ft, and the peak 
energy was in the long-period band of 16.7 s. The 
observations show that the air was cooling and be- 
came 2° to 3°C below the sea-surface temperature be- 
fore the capsizing. 


182 oct 24, i977 
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Figure 7.--Surface analysis for 1800 October 24, 1977. 
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Figure 9.--NOAA-5 infrared satellite image at 0443 
October 25, 1977. 
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EB-41. Cyclogenesis occurred east of Cape Hat- 
teras on February 19, 1978, and the deepening LOW 
passed north of the EB-41 position at 1200 on the 20th. 
By 1800 (fig. 10) the center was northeast of EB-41, 
and a cold trough at the rear of the system was ap- 
proaching the buoy. Thunderstorms were reported by 
ships west and north of EB-41. Figure 11, a NOAA-5 
visible image at 1330 shows the extent of the trough. 


FEB 20, 1978, 


At 0000 on February 21, when the synoptic report was 
not received, the analysis (fig. 12) indicates that the 
trough had passed EB-41. The last reports from the 
buoy (table 2) show that the significant wave height and 
period were increasing and the air temperature was 
becoming colder. At 2100 on February 20 the air was 
nearly 6°C colder than the ocean surface. 


Figure 10.--Surface analysis for 1800 February 20, 
1978, 
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Figure 11.--NOAA-5 visible satellite image at 1330 
February 20, 1978. 
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Figure 12.--Surface analysis for 0000 February 21, 
1978. 


12D7. A low-pressure system developed south of 
Cape Hatteras at about 1800 on January 31, 1979. The 
storm intensified while moving northeastward, and by 
the time of the last report from the buoy at 1200 on 
February 1 (fig. 13) the center was located north of 
the position of buoy 12D7 with a central pressure of 
970 mb. An extensive cold trough can be seen in fig- 
ure 13 near the vicinity of 12D7, and at 1200 the air 
surface (table 2). Figure 14, a NOAA-5 infrared image 
at 1356, shows the cold trough approaching 12D7. The 
buoy reports at 1200 indicate that the winds were in- 
creasing and the seas were building. 


STABILITY OF DISCUS BUOYS 

An investigation of the stability characteristics of 
discus buoys concluded that a buoy would capsize when 
the overturning moment of the buoy hull due to break- 
ing waves about its edge overcame the restoring 
moment of the hull due to its weight. Another study of 
buoy motion in breaking waves was conducted using 
scale-model tests which extensively characterized the 
behavior of the discus hull in several different break- 
ing-wave environments. One significant finding was 
that, fora particular set of wave frequency components, 
it was possible to determine quite precisely the mini- 
mum required wave height to cause capsizing. This 
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Figure 13.--Surface analysis for 1200 February 1, 
1979. 


threshold wave height was found to be about 1.55 times 
the diameter of the buoy. The authors felt that this 
figure was generally in agreement with the accepted 
rule of thumb based on years of at-sea experience and 
observation. 

However, of equal importance was the observation 
that the threshold wave height was frequency dependent. 
More specifically, for wave regimes with higher fre- 
quency content, the required wave height for capsizing 
was higher than for lower frequency regimes. 

Using film observations of the breaking waves in the 
wave tank and the recorded wave pressure acting on 
the leading edge of the buoy, it was concluded that the 
breaking wave crest acts to impart an impulsive force 
on the edge of the buoy. This force is the single most 
important element in the physical process that pre- 
cedes the capsizing. 

During scale-model wave tank tests conducted dur- 
ing the early 1970's by NDBO, it was concluded that a 
wide range of breaking wave heights would capsize 
buoys. 

Longuet-Higgins (1952) introduced one of the first 
statistical distributions of extreme wave heights based 
on a sample (N) of available wave heights and upon the 
assumption that the wave spectrum consisted of a sin- 
gle narrow frequency band. That study led to the well- 
known equation: 


H = 0.707 H> /in N (1) 
where Hmax is the most frequent expected value of the 


maximum wave height in a sequence of N waves, and 
Hg is the significant wave height. A comparison be- 


032213256956 11349 12F2238 
ae 
Figure 14.--NOAA-5 infrared satellite image at 1356 
February 1, 1979. 


tween observation and statistical theory has shown the 
difference to be less than 8 percent. However, Lon- 
guet-Higgins concluded that changes in the strength of 
the wind or other generating forces are more important 
in producing variability than the statistical variation of 
the waves at any one time. 

If it is assumed that 1.5 is a modal value of the ratio 
of breaking wave height to buoy diameter in capsizing 
cases, then 5-, 10-, and 12-m buoys conceivably would 
require waves of 7.5, 15, and 18 m (24.6, 49.2, and 59 
ft), respectively, for capsizing. To calculate the statis- 
tical significant wave heights associated with these max- 
imum wave heights, we can use equation (1). For exam- 
ple, with a sequence of 130 waves, the statistica] cap- 
sizing Hg values would be 4.8, 9.6, and 11.54 m (15.7 
31.6, and 37.9 ft); for 720 waves, the Hg heights would 
be 4.1, 8.3, and 9.9 m (13.6, 27.2, and 32.6 ft). 


CONSIDERATION OF WAVE HEIGHTS 

In comparing the statistical capsizing significant 
wave heights with the last reports from the buoys, a 
clear determination of the capsizing potential of the 
sea state reported by the buoys cannot be made. How- 
ever, as revealed by the discussion on the synoptic 
weather conditions, severe squalls associated with in- 
tense cold troughs appeared to pass the buoys near 
the time of the capsizings. The possibility exists that 
strong winds in the squalls increased the wave height 
sufficiently to capsize the buoys. The following 
studies concern rapid buildup of waves and high wind- 
speeds sufficient for capsizing. 

Cummins (1974) investigated wave spectral data 
derived from wave records taken on British weather 
ships at Station INDIA in the North Atlantic and com- 
pared the reported heights with the Pierson-Moskowitz 
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(P/M) spectra (Pierson and Moskowitz, 1964). Cum- 
mins found that the P/M spectra were low in the high- 
est wave height conditions, sometimes by a factor of 
two, which, Cummins suggested, meant these very high 
seas had much shorter wave lengths than the P/M spec- 
tra would imply. This could arise from very strong 
winds blowing for short periods, with the result that 
high-frequency steep seas would be generated, but nev- 
er would become fully developed. 

The ratio of the maximum value of the spectrum to 
the corresponding maximum value of the P/M spect- 
rum is the peak enhancement factor Y (with the same 
value of spectral peak frequency). Most fetch-limited 
studies yield maximum values of the spectrum consid- 
erably higher than the fully developed P/M value. The 
‘Y factor has been computed for the conditions associ- 
ated with the buoys under consideration and is given in 
table 2. The values of Y are less for the Pacific buoys 
EB-21, EB-19, and 10D1 (discussed later in the text) 
than for the Atlantic buoys EB-41 and 12D7. This may 
be due to the potentially shorter fetch lengths in the At- 
lantic cases as compared to the Pacific, although ano- 
ther consideration is the fact that the Atlantic buoys 
were in a drifting state. No clear conclusions can be 
drawn at present. 

The phenomenon of "overshoot effect" has been ob- 
served by Barnett and Wilkerson (1967) in the open 
ocean by a profiling radar altimeter seaward from the 
coast for a distance of 350 mi. It occurs as part of the 
process of wind-wave generation, when the energy of 
a higher frequency wave first grows rapidly past its 
equilibrium value and then decays back to its equilib- 
rium height of 30 to 70 percent of the maximum. It 
- was concluded that wave generation by some type of 

instability mechanism is yet to be understood and that 
the instability which is present appears to be an order 
of magnitude stronger than that expected. A later ex- 
periment resolved this discrepancy when it was deter- 
mined that nonlinear interactions were the major force 
in shaping and evolving the spectrum. 

Other experiments have been done concerning the 
"overshoot effect"' and wave generation including mea- 
surements by a laser profiling system aboard a low- 
flying aircraft over the North Sea. 

The winds at the buoys prior to capsizing were 
strong. EB-21 measured 41 kn, EB-19 47 kn, EB-41 
31.1 kn, and 12D7 42 kn. Given the strength of the 
general wind field, the apparent intensity of the trough 
and convection cells as determined from surface analy- 
ses and satellite images, and expected gust factors, it 
is estimated that winds at the time of capsizing were 
probably 50 to 60 kn, with gusts to 75 kn. 

When the windspeed increases beyond 30 to 35 kn, a 
new mechanism of interaction between the atmosphere 
and the ocean begins. A certain amount of water is 
swept away from the wave crests in the form of spray 
during a storm, even if the wave is not breaking. Bort- 
kovskii (1973) found from field and laboratory experi- 
ments that there was an increase of flux of heat, water 
vapor, and momentum for windspeeds above 30 to 35 
kn, This increase could not be explained by a general 
turbulent interaction mechanism process, and therefore 
was considered to be caused by a spray mechanism. 
This effect can be significant when transfer of momen- 
tum from the atmosphere to the ocean is considered in 
the building of seas during a storm. , 

In order to assess the magnitude of rapid wave growth 


which might occur, historical buoy data were exam- 
ined to determine the maximum temporal increase in 
significant wave height (Hs). NOAA data buoys nor- 
mally transmit synoptic environmental observations 
every 3 hr, although they can be commanded to report 
every hour. However, wave data are normally not 
transmitted every hour because the volume of data in- 
duces a significant power drain on the batteries. 

Since 1975 there were found to be nine cases out of 
approximately 85,000 wave observations in which Hg 
increased more than 10 ft in 3 hr and four cases of 
more than 13 ft. The extreme value was 15.9 ft, which 
occurred at station 44001 at 38.7°N, 73.6°W, in rela- 
tively shallow water of 200 ft. The three other instan- 
ces over 13 ft took place at buoys in deep water of over 
13,000 ft. 

Since the weather conditions associated with the cap- 
sizings were unusually severe, it is considered possible 
that Hs increased 6 to 13 ft over the last reported synop- 
tic observation prior to capsizing. With the additional 
increase in wave height, it becomes clear that Hg and 
the attendant maximum wave height were sufficient to 
capsize the 10-m buoys. The last reported Hs of buoy 
12D7 was 19.4 ft. An additional 3-hr increase in Hs 
would barely provide the minimum statistical Hs thres- 
hold to capsize this buoy. However, EB-41 (5D2) sus- 
tained a significant wave height (23.3 ft) which would 
statistically have an associated maximum wave height 
far in excess of 1.5 times the buoy diameter, but yet 
did not capsize. The possible effects of moorings are 
discussed next. 


EFFECT OF MOORINGS 

The mooring line is composed of steel chain and 
nylon line and is secured to the middle of the bottom 
plate of the buoy with a scope of 1.1 to 1.3 (ratio of 
length of line to water depth) on the deep-water buoys 
and a scope of about 2.9 on EB-41 in shallow water. 
NDBO analytical studies show that the mooring tends 
to have a minimal effect on the stability of a buoy due 
to the small righting arm of the mooring point on the 
buoy. 

There are no known documented studies relating 
the stabilizing effect of a mooring on a buoy in a break- 
ing wave situation to the stability of the same buoy in 
a drifting configuration. NDBO is contemplating engi- 
neering studies to address this problem. Conceptually, 
since the mooring has little stabilizing effect, a drift- 
ing discus buoy may be less likely to capsize as it is 
freer to "surf" down the face of an approaching break- 
ing wave. However, the restraint imposed by a moor- 
ing line may hypothetically lessen the capsizing forces 
of the breaking wave. The last reported significant 
wave height of the capsized buoys was lower for the 
drifting 12-m buoy (19.4 ft) than for the two moored 10- 
m buoys (23 and 29.5 ft) and the drifting 5-m buoy 
EB-41 (23.3 ft). Since EB-41 was not recovered, 
it is not known if the mooring line had parted or was 
still attached to the buoy. If the buoy were still te- 


thered, the force of the anchor and line in a vertical 
position would provide a relatively large righting 
moment and stability to allow the 5-m buoy to with- 
stand the high seas. However, this is conjectural, 
and the reason EB-41 survived such high seas is not 
known, 
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CAPSIZING SCENARIO 
It is hypothesized that buoy capsizings occurred dur- 
ing the follewing conditions: 


e Strong, gusty winds associated with unstable at- 
mospheric situations excited... 


Rapid growth of high-frequency waves in a man- 
ner of "overshooting" which by superposition in- 
creased the height and precipitated... 


Breaking on the crests of longer period waves, 
which initially contained large amounts of energy. 


To understand the importance of low-frequency 
energy on capsizing, wave forces need to be consider- 
ed. The expression relating wave speed (C) to wave 
length (1) and water depth (d) is given by: 


c = tanh @) 


where g is the acceleration of gravity. In deep water, 
where d>1/21, equation (2) reduces to 


which can also be expressed as 


eT - 


C= oT 1.56T (m/s). 


The force (F) per unit area (A) on an object can be 
assumed to be approximately 


2 


where P is the density of the fluid and Cp is the drag 
coefficient. It is noted that speed in this case refers 
to the relative speed between the fluid and the object, 
which is the buoy hull. With a breaking wave, the 
crest instantaneously moves with the speed of the 
fastest component; i.e., the longer period portion. 
Therefore, longer period waves would normally pro- 
vide more force for capsizing of buoys. 


COMPARISON OF CAPSIZING POTENTIAL 
IN OTHER SEVERE WAVE SITUATIONS 

Since the inception of NDBO buoy operations in the 
deep ocean in 1972, there was only one occurrence of 
reported significant wave height greater than 30 ft by 
a 10-m buoy, other than EB-19, just before capsizing. 
There were three instances of an observed Hs greater 
than 30 ft aboard 12-m buoys. 

At 0000 on February 13, 1979, hull 10D1 at station 
46002 (42.5°N, 130°W) in 10, 995 ft of water experienced 
a significant wave height of 30.8 ft. During the sequence 
of times given in table 2, an intense low-pressure cen- 
ter passed northwest of the buoy as the storm was mov- 
ing northeastward. A cold trough was approaching 
46002. During the time period spanning the maximum 
Hg report, the wind was veering from southeast to 
west in response to the trough passage. By the time 
the wind had reached westerly (0300 to 0600) the air 
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Figure 15.--NOAA-5 infrared satellite image at 0437 
February 13, 1979. 


temperature had dropped substantially, the pressure 
had risen, and the winds and seas had slackened. The 
NOAA-5 infrared satellite image at 0437 (fig. 15) showed 
that the intense convection cells did not reach the buoy. 

The wind had been blowing from the southeast for 
24hr. With the shifting of the wind to the west, the 
sea would tend to have been confused. The sustained 
winds were more intense than in the capsizing cases, 
although as indicated there appeared to be less squall 
activity. 

Buoy 12D4 (EB-03) in the Gulf of Alaska has report- 
ed significant wave heights greater than 30 ft. On Jan- 
uary 12, 1975, the buoy sustained an Hg of 32.8 ft, 
with a peak period of 16.6 s and a barometric pressure 
of 975.1 mb, Unfortunately, the wind sensors had mal- 
functioned, so no accurate wind information was obtain- 
ed. The buoy was located about 240 mi west of a deep 
LOW with a central pressure of 960 mb. The buoy mea- 
sured an Hg of 31.2 ft on December 19, 1975; however, 
again there was no accurate wind data. 

Buoy 12D4, later deployedas EB-70 in1976, at 59.5°N, 
142.3°W, sustained a significant wave height of 33.4 ft 
on January 17, 1977. The winds at the time were re- 
ported as 26 kn, but were recorded as higher before and 
after the maximum Hg and were in the process of shift- 
ing from northeast to southwest. The reported pressure 
was 981.5 mb. 

From the experience of 10D1, which did not capsize 
while sustaining the highest Hs ever recorded by a 10- 
m buoy, it is considered significant that convective 
cells with intensified windspeeds did not pass over the 
buoy. It is not clear what effect the shifting wind di- 
rection had regarding the capsizing potential. Little 
can be determined from the two instances of extreme 
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Table 3.--Most severe conditions experienced in hurricane movements 


Wind Significant Peak Peak — 
Hurricane Date Buoy Location (deg. /kn) wave height period enhance- 
wt (ft) (s) ment 


Betsy 


9-8-65 


BRAVO (12-m) 


Eloise 9-23-75 EB-10 (12D5) 


Belle 


8-9-76 


EB-15 (12D8-41002) 


Belle 8-10-76 


EB-41 (5D2-44001) 


Anita 


8-30-77 


EB-04 (6N1-42001) 
(N refers to 6-m 
NOMAD boat-shaped 
hull) 


Anita 


9-1-77 


EB-71 (12D6-42002) 


26.0°N, 
27.5°N, 
32.3°N, 
38. 7°N, 


26.0°N, 


26.0°N, 


79.8°W 140/56 21.6 NA NA 


88.0°W 125/68 28.9 2.62 


75.3°W 229/60 $3.3 


1.11 


73.6°W 153/36 25.6 1.66 


90.0°W 137/40 


17.4 


2.68 


93.5°W 097/66 $1.3 9.1 1.93 


sea height on 12D4 in 1975 because of the lack of wind 


information. It is also not clear what effect the wind 
shift had on the stability of 12D4 in 1977. However, 
it does appear that the set of environmental conditions 
in these four instances of severe wave height was not 
the same as in the capsizing cases. 

To examine the effects of hurricanes on buoys, data 
reports have been extracted for the most severe con- 
ditions experienced in hurricane movements near buoys 
(table 3). It appears that the peak period of waves may 
be somewhat lower in hurricanes than in extratropical 
storms. This finding agrees with observational studies 
of hurricane Camille and modeling of hurricane waves. 

Seas in hurricanes are essentially "wind driven," 
as fetch and duration are normally limited. For un- 
limited fetch and duration, a critical forward speed of 
the hurricane when the winds are in phase with the 
group velocity of the waves has been calculated to be 
between 17 and 27 kn. Of the hurricanes listed in table 
3, only Belle, which passed EB-15 at a speed of 23 kn 
and EB-41 at 30 kn, moved relatively fast. The longer 
peak period at EB-15 and EB-41 may be a result of 
Belle's movement near the critical speed. The lower 
values of y (peak enhancement factor) found during 
Belle may also indicate that this storm was less fetch 
and duration limited. 

There was another buoy encounter with a hurricane 
in 1961 when Carla, one of the greatest U.S. hurri- 
canes, slowly passed directly over NOMAD-1 (6-m 
boat-shaped hull) in the Gulf of Mexico. During the 
storm some sensing components failed due to a storm- 
induced water leak. Aircraft reconnaissance indica- 
ted that winds reached over 100 kn with gusts over 125 
kn; however, the buoy survived the storm intact. 

Enough severe sea states in hurricanes have not 
been recorded to allow comparison of capsizing poten- 
tial with extratropical storms and to study the rela- 
tive effect of period on capsizing. 


SUMMARY 
The weather conditions associated with the four 
buoy capsizings were found to be remarkably similar. 


In general, strong winds south of deep low-pressure 
systems occurred for a long enough time interval that 
peak wave energy was found in relatively long periods. 
Cold troughs with intense convective cells and thunder- 
storms, evident in surface analyses and satellite im- 
ages, passed the buoys near the times of the capsizings. 

It is postulated that extremely strong gusty winds 
from the squalls, superimposed on an already strong 
ambient wind field, created high short-period waves. 
With large amounts of energy in long-period waves 
present, the additional impetus of high-frequency en- 
ergy resulted in increased height by superposition and 
breaking on the crests of the longer waves which pre- 
cipitated the buoy capsizings. Buoy behavior in other 
severe weather situations was examined, and it appear- 
ed that the combination of conditions present in the 
capsizing cases was not encountered, 

For more detailed information on theory and addi- 
tional references, contact the author at the NOAA 
Data Buoy Office. 
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EASTERN NORTH PACIFIC TROPICAL CYCLONES, 1979 
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1979 eastern North Pacific tropical cyclone sea- 
son began on May 31 and ended November 18, 1979. 
Spanning 172 days, the season was 28 days longer than 
the 1978 season, but it was less active. There were 
only 13 cyclones in 1979, compared to 21 in 1978. Of 
the 13, 3 were tropical depressions, 4 were tropical 
storms, and 6 were hurricanes. Hurricane hours (326) 
in 1979 were down 61 percent from the 1978 season, 
and tropical storm hours (482) were down 45 percent. 
The highest sustained windspeed during the 1979 season 
was 125 kn. Two-thirds (4) of the 1979 hurricanes had 
windspeeds of 100 kn or more compared to only half of 
the 1978 hurricanes (6). Table 4 shows the monthly 
distribution of 1979 tropical-cyclone activity and tables 
5 and 6 compare this activity with that of recent years. 
The 1966-79 period was chosen for comparison, since 
it probably includes all tropical-cyclone activity in the 
area owing to excellent satellite coverage. Prior to 
1966 some activity was undetected because of the spar- 
sity of data. Table 7 summarizes the important fea- 
tures of the 1979 season. Cyclone tracks are shown in 
figures 16 and 17. 

The Eastern Pacific Hurricane Center issued 198 
tropical-cyclone advisories during the 1979 season, a 
50-percent decrease from the previous season. Advi- 
sories were issued four times daily on a regular sche- 
dule for cyclone positions at 0000, 0600, 1200, and 
1800. 

Although several ships passed close to the centers 
of tropical cyclones and undoubtedly experienced heavy 
weather and seas, no reports of casualties or damage 
were received. 

Three tropical cyclones moved onshore, all into 
Mexico. The first was hurricane Andres with 65-kn 
winds 90 mi southeast of Manzanillo at 1300 June 4. 
The second was tropical depression Nine with 25-kn 
winds 145 mi east-southeast of Acapulco at 1800 on 
September 4, and the last to move onshore was hurri- 
cane Ignacio with 30-kn winds 140 mi east-southeast 
of Manzanillo at 1200 October 30. No reports of cas- 
ualties or damage were received. 

The National Environmental Satellite Service Field 
Station, collocated with the Eastern Pacific Hurricane 
Center, provided excellent satellite coverage during 
the 1979 season. Movie loops, GOES visual and infra- 
red data, and polar-orbiting satellite data were avail- 
able. Cyclonic intensity was calculated using the 


Dvorak technique of satellite cyclone analysis. 

The U.S. Air Force made three reconnaissance 
flights into hurricane Ignacio off the central Mexican 
coast during October 27 to 29. 

Although satellite imagery continues to improve and 
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is probably one of the most important tools used by the 
tropical forecaster today, aircraft reconnaissance and 
synoptic ship reports retain their importance as inval- 
uable comparative ground-truth observations. 

Several computer-derived forecasts of tropical- 
cyclone tracks for the eastern North Pacific were pro- 


Table 4.--Monthly distribution of eastern North Pacific tropical cyclones, 1979* 


May June July Aug. Sept. Oct. Nov. Total 
Tropical depressions 1 0 1 0 1 0 0 3 
Tropical storms 0 1 1 0 0 1 1 4 
Hurricanes 0 a 1 2 1 1 0 6 
Total 1 2 3 2 2 2 1 13 


*Cyclones are ascribed to the month in which they began. 


Table 5.--Frequency of eastern North Pacific tropical storms and hurricanes 
combined by months and years* 


Year May June July Aug. Sept. Oct. Nov. Total 
1966 ° 1 ° 4 6 2 ° 13 
1967 ° 3 4 4 3 3 fe) 17 
1968 ° 4 4 8 3 3 ° 19 
1969 ° ° 3 2 4 4 ° 10 
1970 4 3 6 4 4 2 4 18 
1971 1 1 7 4 2 2 1 18 
1972 1 ° 4 6 2 4 1 12 
1973 ° 3 4 1 3 4 fe) 12 
1974 1 3 3 6 2 2 ° 17 
1975 ° 2 4 5 3 4 4 16 
1976 2 4 3 4 14 
1977 4 4 4 4 3 a: ° 8 
1978 1 3 4 6 2 2 fo) 18 
1979 ° 2 2 2 4 2 4 10 
Total 6 25 4? 4 38 24 5 202 
Average 0.4 1.8 364 2.7 169 0.4 14.4 


*Cyclones are ascribed to the month in which they began. 


Table 6.--Number of eastern North Pacific tropical storms reaching hurricane 
intensity by months and years* 


Year May June July Aug. Sept. Oct. Nov Total 
1966 ° 4 fe) 4 2 fe) 7 
1967 4 ° 2 4 2 6 
1968 3 2 1 6 
1969 fe) fe) 4 4 1 4 4 
1970 4 1 4 4 
1971 1 4 5 2 2 4 fe) 12 
1972 4 fe) 6 4 8 
1973 1 3 2 4 7 
1974 ° 2 2 4 2 1 ° 1 
1975 1 2 5 4 8 
1976 2 4 2 3 8 
1977 4 4 4 4 4 
1978 4 2 3 4 4 4 ° 12 
1979 te) 4 4 2 1 4 (0) 6 
Total 4 12 20 35 20 12 fe) 103 
Average 0.3 0.9 164 2.5 164 0.9 0.0 7o% 


*Cyclones are ascribed to the month in which they began. 


May-June 1980 
Volume 24 Number 3 


INTENSITY NAME DATE 
Vita 1 HURRICANE ANDRES MAY 31-JUNE 4 
TROPICAL STORM BLANCA JUNE 21-25 |. 
TROPICAL STORM CARLOS JULY 14-16 
4 HURRICANE DOLORES JULY 17-23 
a 5 HURRICANE ENRIQUE AUGUST 17-24 | | 
Nb @ 0000 GMT 
Y 1200 GMT [DATED] 
———TROPICAL STORM STAGE 
HURRICANE STAGE 
xxx00x DISSIPATION STAGE 


Figure 16.--Tracks of 


eastern North 


Pacific tropical cycl 


es, May 31 to August 24, 1979. 


CYCLONE KEY 
* =| 7 HURRICANE GUILLERMO SEPTEMBER 8-13 
8 TROPICALSTORM HILDA OCTOBER 4-6 
gl =| 9 HURRICANE IGNACIO OCTOBER 23-30 
10 TROPICALSTORM JIMENA NOVEMBER 15-18 
© 1200 GMT [DATED] \ 
12 tious ek | TROPICAL DEPRESSION STAGE | . 
HURRICANE STAGE 
DISSIPATION STAGE 


vided by the National Hurricane Center in Miami. 
The forecast tracks included an analog model (EPANA- 
LOG), a statistical synoptic model (EPHC77), a simu- 


Figure 17.--Tracks of eastern North Pacific tropical cyclones, August 21 to November 18, 1979. 


lated analog model (CLIPER), 
(SANBAR). Table 8 shows average forecast errors for 
each of the models as well as the Eastern Pacific Hurri- 


and a barotropic model 


| | 19! 19 | | | | 
| | 18% | | | | | 
| | | | | | | 
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Table 7.--Eastern North Pacific tropical cyclones, 1979* 


Cyclone/ 
lifespan 


Depression 


Storm 


Hurricane 


Storm Depression 


Final 
position 


Highest sustained wind 


From 


To 


Td One 

31 May-1 Jun 
Hu Andres 

31 May-4 Jun 
Ts Blanca 
21-25 Jun 

Ts Carlos 
14-216 Jul 


Td Five 
16 Jul 


Hu Dolores 
17-23 Jul 


Hu Enrique 
17-24 Aug 


Hu Fefa 
21-25 Aug 


Td Nine 

4 Sep 

Hu Guillermo 
8-13 Sep 

Ts Hilda 
4-6 Oct 

Hu Ignacio 
23-30 Oct 


Ts Jimena 
15-18 Nov 


311800 
1325-1075 
311800 
11 20-095.5 
210600 
09.5-102.7 
141800 
1720-10325 
160200 
20.3-108.1 
170600 
10.5-103.7 
171800 
1142-11368 


210000 
1329-10128 
040600 
14.5-095.0 
081800 
16.0-101.0 
040000 
1320-104.0 
231800 
1147-09503 
150600 
08.5-088.0 


020600 
12.8-098.8 
220000 
0923-10720 
150000 
17 


171800 
1142-10720 
180000 
1142-1149 


210600 
61 


090600 
16.8-103.9 


050600 
14.6-11004 
241200 
1145-09769 
152100 
08.5-090.5 


031800 
16.7=100.7 


181800 
1204=112.6 


1664-12647 


220600 
1508=109.6 


111800 
2141-11005 


261800 
1503=104.3 


250600 
12.8-122.8 


160000 
18.5=-110.3 


220000 
20.3=121.8 


210600 
231200 
20.4=132.0 


240600 
18.0=121.4 


221800 


240000 
2161913365 
241800 
18.2=122.7 


120600 430000 
21.62110.6 
060000 
1501917462 
301200 
18.0-102.3 
180000 
10.8-098.7 


291800 
18.1-105.8 


010000 
14.0=108.0 
047200 
18.2-103.2 
251200 
13.23-124.9 
160600 
18.5-113.0 
161200 
21465-75065 
231800 
27 03-1270 


241800 
2123-13528 
250000 
1804-12363 
044800 
1620-09745 
431200 
2726-110.6 
061800 
158=118.0 
301200 
18.0-102.3 
180606 
1028-0996 


311800 
1305-10765 
040000 
1701-10125 
220600 
0925-10864 
4151200 
41709-10669 
160200 
2023-10821 
270000 
16.9-118.9 


221200 
18..2-129.2 
234200 
17 08=117.8 
040600 
1445-09520 
444800 
050600 
1004 
27°800 
1720-10763 
164800 


010000 
14..0-108.0 
040600 
1765-10263 
240000 
1102211526 
160000 
1865-11063 
161200 
21.5-110.5 
210600 
1707-11907 


230000 
19.6-130.7 
231800 
17 8=119.8 
0441500 
1620-09745 
120600 
27206-11026 
057800 
1520-11229 
280000 
1701-1076 
470500 
10.8-095.7 


*All times GMT, latitudes north, longitudes west. Hu = hurricane, Ts = tropical storm, Td = tropical depression 


Table 8.--Forecast errors 
(Number of cases/average error in nmi) 


Forecast 
period 


EPHC fore- 
casters 


EPANALOG 


12 hr 24 hr 48 hr 72 hr 


163/57 145/105 81/182 45/269 


151/61 132/100 95/184 59/237 


EPHCT77 144/57 124/102 92/177 56/261 


CLIPER 154/59 136/101 100/179 61/250 


SANBAR 52/66 45/116 32/236 20/383 


cane Center forecasts. The 1979 error computations 
include tropical depression forecasts and, therefore, 
are not comparable with earlier years. The average 
1979 Eastern Pacific Hurricane Center forecast error 
for 12-, 24-, 48-, and 72-hr periods was 118 mi, while 
the error for the computer-derived forecasts was 128 
mi. 

Only named tropical cyclones are described in the 
following paragraphs. There were three numbered cy- 
clones that did not develop to tropical-storin strength. 
None of these moved into the central North Pacific area 
west of 140°W. 


HURRICANE ANDRES - MAY 31-JUNE 4 
The first cyclone of the season only reached depres- 


sion strength. Andre, the second cyclone of the season, 
began as a tropical disturbance 200 mi south of the Gulf 
of Tehuantepec on May 31. By 1800 cyclonic circulation 
had developed and he was upgraded to a tropical depres- 
sion near 11°N, 95.5°W, with winds between 25 and 30 
kn, The cyclone turned north-northwestward and slowly 
began to intensify. At 1800 June 1 the cargo ship ATLAN- 
TIC NEPTUNE, 105 mi west of the depression, reported 
north-northwesterly 25-kn winds, 15-ft seas, and a sea- 
surface temperature of 86°F. At 0600 on June 2 winds 
near the center had increased to 35 kn, and the cyclone 
was upgraded to tropical storm Andres near 12. 8°N, 
98. 8°W, about 250 mi south of Acapulco, Mexico. Winds 
had reached 55 kn by June 3. The cargo ships SATURN 
DIAMOND and MAMMOTH FIR and the tankers OVER- 
SEAS ALEUTIAN and ATIGUN PASS were helpful in lo- 
cating the center of Andres between 1800 June 2 and 
0000 June 3. At 1200 on the 3d another tanker, the 
TEXACO GEORGIA, 140 mi east of Andres, reported 
east-southeasterly 32-kn winds, heavy rains, and 14-ft 
seas. The ATIGUN PASS was now 100 mi east-south- 
east of Andres and reported east-southeasterly 60- to 
65-kn winds, heavy rains, high seas, and a pressure of 
992 mb. At 1500 winds on the T™XACO GEORGIA, which 
was now 100 mi east of the stori.'s center, had shifted 
to the south-southeast at 44 kn and the seas had increased 
to 18 ft. At 1800 the storm was upgraded to a hurricane 
near 16.7°N, 100. 7°W just 50 mi west of Acapulco. An- 
dres now turned west-northwestward and continued inten- 
sification. Figure 18 shows Andres at 1946 June 3 near 
16.9°N, 100.9°W. A small eye can be seen near the cen- 
ter of the cyclone, 20 mi from the Mexican coast. At 
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Figure 18.-- Visible satellite picture with 1/2-mi 
resolution shows hurricane Andres near 16.9°N, 
100. 9°W, at 1946 June 3. 


2300 the TEXACO GEORGIA, 25 mi east of Andres, re- 
ported 77-kn winds and 30-ft seas. The ship also re- 
ported the apparent center of the hurricane as a violent 
circular squall area, 18 mi in radius, converging from 
all quadrants. By June 4 winds near the center of the 
hurricane had reached maximum intensity of 85 kn. The 
TEXACO GEORGIA, 6 mi to the east, reported souther- 
ly 80-kn winds, heavy continuous rain, sea-surface tem- 
perature of 81°F, and a pressure of 997.6 mb. At 0230 
June 4 the tanker KEYSTONEER reported the hurricane 
eye at 17.2°N, 101.9°W. The ship, 90 mi south of An- 
dres, reported 70-kn winds, 20-ft seas, and 995-mb 
pressure. The hurricane was 25 mi from the Mexican 
coast, midway between Acapulco and Manzanillo. An- 
dres turned northwestward and began to weaken. By 
1200 winds had decreased to 65 kn, and at 1300 Andre 
moved onshore 215 mi west-northwest of Acapulco and 
90 mi southeast of Manzanillo and weakened rapidly. 


TROPICAL STORM BLANCA - JUNE 21-25 
An Atlantic tropical disturbance crossed the Is- 
thmus of Panama and Costa Rica and moved into the 
eastern North Pacific on June 17. On the 21st satel- 
lite imagery showed cyclonic circulation, and the dis- 
turbance was upgraded to a tropical depression about 
400 mi east of Clipperton Island. Winds near the cen- 


age? 


Figure 19.--This enhanced infrared satellite image 
shows tropical storm Blanca near 9.5°N, 108.2°W, 
at 0645 June 22. 


ter increased to 35 kn by the 22d, and the depression 
was upgraded to tropical storm Blanca near 9. 3°N, 
107°W. Moving westward, the storm continued to in- 
tensify over 84°F water. Blanca reached maximum 
intensity of 45 kn by 0600 about 80 mi east-southeast 
of Clipperton Island. Figure 19 is an enhanced infra- 
red satellite image showing Blanca with 45-kn winds 
at 0645. The storm passed 30 mi south of Clipperton 
Island at 1300, then turned west-northwestward and 
weakened. On the 24th the winds had diminished to 
35 kn. On the 25th they were down to 25 kn, and the 
storm was downgraded to a tropical depression near 
12.8°N, 122.8°W. The cyclone was now over 80°F 
water and weakening rapidly. 


TROPICAL STORM CARLOS - JULY 14-16 

The fourth cyclone of the season developed near the 
Gulf of Tehuantepec on July 11. It moved across the 
Gulf at 8 kn and began to slowly intensify. Late on the 
14th satellite pictures showed cyclonic circulation, and 
the disturbance was upgraded to a tropical depression 
220 mi west of Acapulco, Mexico. The depression 
turned west-northwestward and began to intensify rap- 
idly, while moving over a ridge of warm 86°F water. 
Figure 20 shows the cyclone at 1815. On the 15th the 
depression was upgraded to tropical storm Carlos at 
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Figure 20.--Tropical depression Four is rapidly in- 
tensifying into tropical storm Carlos near the Mex- 
ican coast at 1815 July 14. 


17.4°N, 104.4°W. Winds near the center increased to 
maximum intensity of 45 kn from 1200 through 1800, 
then began to decrease as the storm accelerated to 18 
kn over 82°F water. The cargo ship HIRATSUKA MA- 
RU helped locate the center of the storm between 0600 
and 1800. By 0000 on the 16th winds had diminished 
to 30 kn, and Carlos was downgraded to a tropical de- 
pression about 40 mi east-southeast of Socorro Island. 
The cyclone then turned westward and passed 15 mi 
south of Socorro Island between 0100 and 0200. Mov- 
ing toward cooler water and low clouds to the west, 
the depression weakened rapidly. 


HURRICANE DOLORES - JULY 17-23 

Hurricane Dolores was spawned 350 mi south of the 
Guatemalan coast on July 14. Moving west at 10 kn, 
the disturbance began to intensify. At 0600 on the 17th 
the disturbance was upgraded to a tropical depression 
near 10.5°N, 103.7°W. Winds near the center increa- 
sed to 35 kn by 1800, and the depression was upgraded 
to tropical storm Dolores near 11.2°N, 107°;W. The 
RODE ZEE reported in while 160 mi to the northeast 
of the center. Dolores continued to intensify over 85°F 
water as she moved around the southern side of an up- 
per level high-pressure area centered over Baja Cali- 
fornia. On the 18th her winds had increased to 65 kn, 


Figure 21.--Hurricane Dolores has 105-kn winds near 
16.9°N, 118. 9°W, at 2345 July 20. 


and she was upgraded to a hurricane near 12.4°N, 
112.6°W. Satellite pictures showed Dolores with a 
well-defined eye by 1800 on the 19th. Winds increased 
to 100 kn by 0600 on the 20th and reached maximum in- 
tensity of 105 kn by 0000 on the 21st. Figure 21 shows 
Dolores near her maximum intensity at 2345 on July 
20. Increasing in forward speed to 11 kn, Dolores con- 
tinued to move northwestward around the upper level 
high-pressure area, which had moved to northern Mex- 
ico. She was 600 mi offshore and moving parallel to 
the Baja California coast. The cyclone began to weaken 
over colder 78°F water. At 0000 on the 22d her winds 
had decreased to 60 kn, and the hurricane was down- 
graded to a tropical storm near 20.3°N, 121. 8°W. Low 
clouds feeding into the cyclonic circulation from the 
north and west rapidly weakened the cyclone. By 1800 
her winds had diminished to 30 kn, and the storm was 
downgraded to a tropical depression near 23.3°N, 
124, 2°W. 


HURRICANE ENRIQUE - AUGUST 17-24 

Three and one-half weeks elapsed before the next 
cyclone, which began as a tropical disturbance near 
11°N, 107°W. Moving westward, it began to intensify 
over 86°F water. At 1800 on the 17th the disturbance 
was upgraded to a tropical depression, and 6 hr later 
it was upgraded to tropical storm Enrique near 11.2°N, 
114.9°W. The cyclone turned west-northwestward with 
winds increasing to 55 kn by 1800 on the 18th. Enrique 
then turned westward and was upgraded to a hurricane 
at 0000 on the 19th near 12.8°N, 119°W. Satellite pic- 
tures were beginning to show an eye near the center of 
the cyclone. A report at 1800 from the CHAMPLAIN 
was especially useful in the analysis. Winds had in- 
creased to 70 kn, but decreased to 65 kn as the storm 
moved over 81°F water on the 20th. Enrique then turn- 
ed northwestward and continued to weaken as low clouds 
to the north began to feed into the cyclonic circulation. 
On the 21st winds had diminished to 55 kn, and Enrique 
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Figure 22.--This visible satellite picture with 1/2-mi resolution shows hurricane Enrique with 125-kn winds 


near 18.8°N, 129. 8°W, at 1645 August 22. 


was downgraded to a tropical storm. About 1,300 mi 
to the east the next cyclone of the season had just been 
upgraded to tropical storm Fefa, 250 mi southwest of 
Acapulco, Mexico. Still moving northwestward, Enri- 
que passed beyond the field of low clouds and once again 
began to intensify. By 1700 on the 21st his winds had 
increased to 70 kn, and he was again upgraded to a hur- 
ricane. Continuing northwestward, Enrique intensified 
rapidly. By 0000 on the 22d the winds had reached 110 
kn; by 1200 Enrique reached maximum intensity of 125 
kn. The cargo ship AUSTRAL MOON, 70 mi to the 
west, reported northwesterly 50-kn winds, 35-ft seas, 
an air temperature of 75°F, and a sea-surface temper- 
ature of 72°F. Figure 22 shows Enrique with 125-kn 
winds at 1645 on the 22d. By 1800 Enrique was near 
18.9°N, 129.9°W, and the AUSTRAL MOON, 180 mi to 
the south-southwest, reported northwesterly 35-kn 
winds and 24-ft seas. The CRYSTAL AZALEA, 230mi 
west of Enrique, reported northeasterly 35-kn winds, 
13-ft seas, an air temperature of 75°F, and a sea-sur- 
face temperature of 72°F. Continuing northwestward, 
Enrique began to move over progressively colder water 
and weakened. With low clouds feeding into the cyclone 


his winds diminished to 55 kn on the 23d, and he was 
downgraded to a tropical storm near 20.4°N, 132°W. On 
the 24th the winds were only 30 kn, and the storm was 
downgraded to a tropical depression at21.1°N, 133. 5°W. 


HURRICANE FEFA - AUGUST 21-25 

Hurricane Fefa began 340 mi south-southeast of 
Acapulco on August 19. On the 21st the disturbance 
was upgraded to a tropical depression near 13, 9°N, 
101. 8°W. By 0600 winds had increased to 35 kn, and 
the cyclone was upgraded to tropical storm Fefa 250 
mi southwest of Acapulco. As the storm moved west- 
northwestward, the tanker ANCO SCEPTRE and the 
cargo ship ALPS MARU aided the analysts. Fefa had 
turned westward and, with 55-kn winds increasing to 
75 kn, was upgraded to a hurricane near 15.8°N, 
109. 6°W, at 0600 on the 22d. Winds reached 90 kn by 
1200 as Fefa passed 150 mi south of Socorro Island. 
She reached maximum intensity of 100 kn at 1200 on 
the 23d. Figure 23 shows the hurricane with a well- 
defined eye near 16.7°N, 112.4°W, at 1915 on the 22d, 
Hurricane Enrique can be seen to the west near 19°N, 
130°W. Turning westward, Fefa began to slow and 


179 


Figure 23.--At 1915 on August 22 hurricane Fefa is 
south of Baja California, and hurricane Enrique is 
near 19°N, 130°W. 


weaken over 78°F water. At 0600 on the 24th the hur- 
ricane was downgraded to a tropical storm with 55-kn 
winds near the center. Weakening rapidly, Fefa was 
downgraded to a tropical depression at 1800. 


HURRICANE GUILLERMO - SEPTEMBER 8-13 

Guillermo, the tenth cyclone of the season, began 
as a tropical disturbance 130 mi south of the Gulf of 
Tehuantepec on September 7. The PISCES, 170 mi 
southeast of the center, was helpful in locating the 
center of the depression. Winds increased to 40 kn 
by 0600 on the 9th, and the depression was upgraded 
to tropical storm Guillermo near 16. 8°N, 103.9°W. 
The KEELONG and HOHKOKUSAN MARU were use- 
ful on the 1800 analysis. Guillermo turned northwest- 
ward and began to move around the southwestern side 
of an upper level HIGH centered over central Mexico. 
The cargo ship AMERICAN HIGHWAY reported in the 
area at 1800 on the 10th. The cargo ships AMERICAN 
LEGION and KUROBE MARU reported on the 11th. 


Figure 24.--Hurricane Guillermo had 65-kn winds off 
the tip of Baja California. 


The cargo ship CHU FUJINO, 20 mi southeast of the 
storm at 1600, found 60-kn winds, rough seas, and a 
pressure of 994 mb. Winds near the center of Guil- 
lermo reached maximum intensity of 65 kn by 1800 
(fig. 24), and the storm was upgraded to a hurricane 
near 21.1°N, 110.5°W. Guillermo slowly weakened 
over 79°F water and winds decreased. He was down- 
graded to a tropical storm at 0600 on the 12th and to a 
tropical depression on the 13th. In the 30 hr between 
1800 September 11 and 0000 on the 13th, the AGNES 
FOSS, DANWOOD ICE, HAITI MARU, LEDA, OGDEN 
DANUBE, and FIREBUSH helped to locate the storm. 


TROPICAL STORM HILDA - OCTOBER 4-6 

Tropical cyclone eleven began 200 mi south of the 
Guatemalan coast on October 1. Moving westward 
over 82°F water, the disturbance intensified to a trop- 
ical depression by the 4th. Tuna fishing boats north 
and south of the cyclone aided in locating the cyclone. 
Moving westward over 85°F water, the depression con- 
tinued to intensify, then turned west-northwestward, 
and was upgraded to tropical storm Hilda with 40-kn 
winds near 14.6°N, 110.4°W, on the 5th. Hilda turned 
westward again and passed 250 mi south of Socorro Is- 
land at 0900. Figure 25, an enhanced infrared satel- 
lite image, shows the cyclone at its maximum inten- 
sity of 40 kn near 14, 8°N, 111.6°W, at 1145. By 0000 
on the 6th her winds had decreased to 30 kn, and the 
storm was downgraded to a depression. 


Figure 25.--This enhanced infrared satellite image 
shows tropical storm Hilda with 40-kn winds near 
14, 8°N, 111. 6°W, at 1145 October 5. 
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Figure 26.--Hurricane Ignacio with 125-kn winds 390 mi south-southeast of the tip of Baja California at 2215 
October 27. 


HURRICANE IGNACIO - OCTOBER 23-30 

Two weeks elapsed before the next cyclone, which 
began 200 mi southwest of the Guatemalan coast on 
October 22. The disturbance began to intensify and 
was upgraded to a depression near 11.7°N, 95.3°W, 
at 1800 on the 23d. The winds increased to 35 kn by 
1200 on the 24th, and the depression was upgraded to 
tropical storm Ignacio near 11.4°N, 97.9°W. At 1800 
on the 26th winds were found to have increased to 70 
kn over 87°F water, and the storm was upgraded to a 
hurricane. At 1742 on the 27th U.S. Air Force recon- 
naissance aircraft located the center of Ignacio near 
17°N, 107.3°W. Winds near the center of the cyclone 
had increased to their maximum intensity of 125 kn. 
The hurricane eye had a well-defined, closed wall 20 
mi in diameter (fig. 26). Surface pressure was esti- 
mated at 938 mb. Reconnaissance aircraft made a 
second and third penetration of the cyclone at 1930 and 


2022. Surface pressure was estimated at 937 mb, 

and the eye was reported covered with broken clouds. 
At the same time the BODENA, LUTSK, PIONEER 
COMMANDER, and VERRANZANO BRIDGE were pene- 
trating the storm. At 1755 on the 28th reconnaissance 
aircraft flew into Ignacio again and located the center 
near 17.7°N, 108.1°W. Surface pressure was now est- 
imated at 969 mb and the eye, filled with low clouds, 
had decreased to a diameter of 5 mi. A second pene- 
tration of the cyclone at 1930 showed little change. The 
cyclone now turned eastward, and with 80-kn winds 
continued to weaken. The following ships reported on 
the storm: the TOYOTA MARU No. 19, NEDLLOYD 
KINGSTON, PANGUEON, PACIFIC ACE, and FAIR- 
SEA. Winds near the center of the cyclone diminished 
to 55 kn by 1800 on the 29th, and the hurricane was 
downgraded to a tropical storm. Reconnaissance air- 
craft again flew through Ignacio at 2137 on the 29th. 
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Surface winds were verified at 55 kn, and the surface 
pressure was 995 mb. The eye had expanded to a dia- 
meter of 20 mi, but it was poorly defined and filled 

with midlevel clouds. A second penetration at 2252 
estimated the winds at 50 kn with a pressure of 997 mb 
and the eye open to the north and south. A third and 
fourth penetration at 0003 and 0038 on the 30th showed 
little change. Ignacio was now 75 mi southwest of Man- 
zanillo, Mexico. He moved rapidly eastward toward~ 
the Mexican coast and moved onshore 140 mi east-south- 
east of Manzanillo. Remnants of Ignacio drifted across 
southern Mexico, dissipating over the Yucatan Peninsula 
on October 31. 


TROPICAL STORM JIMENA - NOVEMBER 15-18 

The thirteenth and final cyclone of the season was 
discovered 80 mi south of Panama on November 13. It 
began to intensify over 84°F water, and by 0600 on the 
15th satellite imagery showed cyclonic circulation. The 


winds increased to 35 kn by 2100, and the depression 
was upgraded to tropical storm Jimena (fig. 27). Up- 
slope clouds, which can be seen on the north side of the 
Isthmus of Tehuantepec, are indicative of cold, dry, 
northerly winds spreading south over the Gulf of Te- 
huantepec. By 0000 on the 16th Jimena was near 8.5°N, 
91°W. She turned west-northwestward and continued to 
intensify. The cargo ship NORSE PILOT and the pas- 
senger liner ISLAND PRINCESS reported on the cyclone 
near 9°N, 93°W, at 1200. The winds reached maximum 
intensity of 55 kn by 1800. The storm then began to 
weaken over 82°F water and under the influence of the 
Tehuantepec winds flowing in from the north. By 0000 
on the 18th winds had decreased to 30 kn, and the cy- 
clone was downgraded to a depression. The final advi- 
sory was issued at 0600 with the center 370 mi south of 
Acapulco, Mexico. Remnants of Jimena drifted west- 
ward for another 72 hr before disappearing from satel- 
lite view. 


Figure 27.--Tropical storm Jimena is near 8.5°N, 90.6°W, at 2131 November 15. Upslope clouds, indicative 
of Tehuantepec winds, can be seen on the north side of the Isthmus of Tehuantepec. 
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GREAT LAKES NAVIGATION SEASON, 1979 


Mariners los 


Elwyn E. Wilson 
Environmental Data and Information Service, NOAA 
Washington, D.C. 


T= year started with continuous operations from the 
1978-79 extended season. Very cold weather during 
January and February left many boats caught in ice 
and needing icebreaking assistance (fig. 28). See the 
article ''Great Lakes Ice Season, 1978-79" in our No- 


vember 1979 issue. For the first time in recent docu- 
mented history all the Great Lakes were nearly 100 
percent frozen over on February 19. The Great Lakes 
Basin suffered an overall average temperature depar- 
ture of 2.5°F below normal. The Welland Canal opened 


Figure 28.--The USCGC ARUNDEL is wedged in ice off Rock Island in Lake Michigan. Her 20-man crew, 


linked together with ropes, walked 300 yd across the ice to the cutter ACACIA, which kept the ARUNDEL 
illuminated. The ACACIA was also stuck but managed to free herself and the ARUNDEL. 
Photo. 
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OS was the first ocean vessel up the Seaway and also to the Port of 


Toledo, arriving on April 5, 1979. 


Photo by Albert G. Ballert. 


Figure 30.--Algoma Central's ALGOPORT is ready 
for christening and sidelaunching on May 7 at the 


Collingwood shipyard on Georgian Bay. It was the 
last upbound vessel through the Welland Canal on 
December 19. Photo by Albert G. Ballert. 


March 28 with the passage of the H.M. GRIFFITH up- 
bound and the TADOUSSAC downbound. The St. Law- 
rence Seaway season began April 2 with the Finnish 
PUHOS, the first foreign ship in the system (fig. 29). 
The closing of the St. Lawrence Seaway was delayed 
from an original date of December 15 to December 22 


to allow time to transport additional grain. The FED- 
ERAL ST. CLAIR was the last saltie to transit the Sea- 
way and had to pay a surcharge as did seven Canadian 
lakers. The Greek freighter ARCHANGELOS lost its 
steering and ran aground at Crossover Island. She 
was refloated, but her draft was still too deep to tran- 
sit the Seaway, and she wintered on the Lakes. The 
Welland Canal closed December 29 with the passage of 
the CANADOC downbound and the ALGOPORT (fig. 30) 
upbound. The Soo Locks closed for the season on 
January 15, 1980, with the passage of the ENDERS M. 
VOORHEES downbound. 

All the lakes had above-normal water levels all 
year, except Superior, which was below normal until 
April. 

Precipitation over the Basin averaged 35. 86 in or 
13 percent above normal. Table 9 gives the data on 
the individual basins. 


NATIONAL WEATHER SERVICE AIDS 

The National Weather Service (NWS) provided the 
Great Lakes marine community with the full range of 
environmental services including lake and nearshore 
forecasts, small craft advisories, gale and storm 
warnings, special marine storm reports, lake shore 
warnings and statements, ice forecasts, and freezeup 
and breakup outlooks. These products were dissemi- 
nated to marine users via NOAA Weather Radio (NWR), 
U.S. Coast Guard radio facilities, Lorain Electronics 


PUHOS 
Figure 29.--The Finnish freighter PU 1 | 
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Table 9. --Annual precipitation data (in) for 1972-79 Table 10.--Gale and storm warnings by lake, 1979 


Great Lake Lake Lake Lake Lake Superior Michigan Huron St. Clair Erie Ontario 
Lakes Ontario Erie __Huron _ Michigan Superior Month st G ST G ST G ST G G 
1973 33.87 38.16 37.01 33.34 33.98 30.84 gerne 
1975, 34.62 38.53 38.95 34.58 35.74 29.81 April 
1976 31.06 40.92 35.88 33.43 26.54 25.97 May 
1978 32.25 34.08 32.38 31.39 33.67 30.99 July 
1979 % of average +13 +10 +14 +14 +16 +20 November 8 2 10 2 5 0 0 0 6 0 6 0 


o 
= 
a 


Corporation stations, and the Central Radio Network. mospheric Environmental Service of Canada, and an 
In 1979 a NWR station was established at Houghton, on-site evaluation of the Great Lakes Marine Weather 
Mich. , bringing the total number of NWR stations pro- Pp 
viding marine coverage to 20. 

Radiofacsimile broadcasts of NWS weather and ice 


The total number of gale and storm warnings for 
the year (table 10) was down from 1977 and 1978. Lake 
charts via Lorain Electronics Corporation facilities Michigan had the most warnings with Lake Superior 
continued to grow in user acceptance as many Great close behind. December was the stormiest month with 
Lakes vessels purchased receiving equipment. Radio- November second. In December 44 gale warnings and 
facsimile transmissions included weather analyses 7 storm warnings were issued. Of these Lake Michi- 


and prognostic charts and ice analyses during the win- gan had 11 and 2, respectively. 
ter navigation season. 

The first two of eight planned NOMAD-type environ- ICE SEASON 
mental buoys were deployed in north central Lake Su- The 1979 ice season was severe for the third con- 
perior and northern Lake Michigan. Other highlights secutive year. For the first time in documented his- 
of the year were the formulation of a NOAA Oil Spill tory, all of the Great Lakes were nearly frozen simul- 
Contingency Plan, increased coordination with the At- taneously in late February (fig. 31). The western lakes 


Figure 31. --This February 17 satellite image shows the Lakes nearly 100-percent ice covered. 
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took the brunt of the winter with consistently cold wea- 
ther and frequent heavy snows. Record amounts of 
snow were recorded in many areas of the Midwest. 
Overall, the Lakes region was about 2.5°F colder 
than normal for the season. The number of gales and 
storms, however, was down slightly from last year. 

On January 2 temperatures were 20° to 25°F below 
zero in parts of northern Illinois. Ice cover formed 
and expanded rapidly. Green Bay was frozen over, 
and solid ice covered the Straits of Mackinac from 
Beaver Island to Bois Blanc as well as the St. Marys 
River. Drift ice was observed throughout Whitefish 
Bay and around the shores of Lakes Huron and Erie. 
Thicknesses ranged from 8 to 12 in with some ridging 
from Pelee Passage in western Lake Erie to Port 
Huron; 12 to 16 in of ice covered Saginaw Bay. The 
monster storm of the winter roared through the cen- 
tral Great Lakes during January 11 to 14. When it 
finally ended, 20.7 in of new snow had fallen on Chi- 
cago. Added to the old snow base, the 29 in on the 
ground was an all-time record. 

February was by far the coldest month of the win- 
ter, with temperatures averaging nearly 10°F below 
normal. On the morning of the 17th the entire Great 
Lakes region was frozen with below zero tempera- 
tures. Recordings ranged from -38°F on the north 
shore of Lake Superior to around zero at the southern 
end of Lake Michigan. By the end of the week the only 
open waters were along the shore in northeastern Lake 
Huron, along the eastern half of Lake Michigan from 
New Buffalo to Pentwater, and in the eastern basin of 
Lake Superior, where ice was still drifting. On the 
24th and 25th, the open water closed up. Never before 
had all of the lakes been so completely covered at the 
same time. Even Lake Ontario, which rarely is cov- 


ered by more than a few miles of ice around the edges, 
was more than 90-percent covered. New snow in Chi- 
cago brought the season's total to 82 in and set yet ano- 


ther record. The month ended as much milder weather 
and rain pushed into the Lakes region from the south, 
and melting ice and snow broke ice jams on many of 
the rivers within the Lower Lakes watershed, 


SPRING BREAKUP 

The warm weather carried into the first week of 
March and lasted until midmonth followed by a period 
of alternating warm and cold spells. On March 12 the 
temperature soared to 53°F at Alpena and 52°F at Chi- 
cago--both records for that date. In mid-March the 
ice had retreated in many areas. The only solid ice 
remaining on Lake Michigan was fast to the nearshore 
in the southeast. Lake Superior was mostly ice cov- 
ered. 

Temperatures were well above normal in the third 
week of March. Muskegon had a new record of 68°F 
for March 22. Ice cover on Lake Superior diminished 
significantly for the first time. The only 100-percent 
coverage remaining extended from Duluth through the 
Apostle Islands, behind Isle Royale, and in the south- 
ern and eastern bays and harbors. The Straits of Mack- 
inac, Saginaw and Green Bays, the north channel and 
extreme eastern Lake Erie were other areas still with 
100-percent coverage. 

Warmer weather brought open water to eastern Lake 
Superior. Some drift ice was still in northern Lake 
Michigan, the northeastern third of Lake Huron, and in 
the U.S. waters of Lake Erie from Fairport Harbor to 


Dunkirk, with a solid ice plug from there to Buffalo. 
Saginaw Bay, Green Bay, and most of Whitefish Bay 
remained ice covered at monthend. 

An early spring storm swept through the southern 
lakes on April 5 and 6. In Milwaukee the CLARENCE 
B. RANDALL broke loose from her moorings and wed- 
ged against a dock at Jones Island. Later the same 
night, the Canadian ship LABRADOC foundered in 50- 
kn winds and 15-ft waves in Lake Erie about 25 mi 
north of Freeport. By the end of April very little ice 
was left on the Lakes due to above-normal tempera- 
tures and abundant sunshine. 


FALL FREEZEUP 

A late freezeup occurred on the Great Lakes during 
the fall 1979 season. Temperatures were close to nor- 
mal during the early and middle fall and above normal 
during the late fall weeks. 

Significant ice was nearly nonexistent through the 
end of the year. The only vessel which was directly 
assisted by the U.S. Coast Guard fleet was the tank 
vessel JUPITER in Green Bay. The Coast Guard ad- 
ded three new 140-ft multipurpose tugs to their fleet 
for icebreaking during the summer and fall, but they 
were not needed through the end of the year. The St. 
Lawrence Seaway closed on December 22 and the 
Welland Canal on the 29th. 


GREAT LAKES OBSERVATION PROGRAM 

Of the 74 ships listed in the Great Lakes weather 
reporting program 62 of them submitted forms to the 
National Climatic Center. The total number of ob- 
servations increased to 20,131--a considerable jump 
from last year's figure of 17,671. 

Table 11 is a summary of observations by lake, 
and table 12 is a summary of windspeed. There were 


Table 11.--Observations by cooperating ships 


Days with 
Observa- Strong Storm 
tions Gales gales winds 
(34-40 kn) (40-47 kn) (48-55 kn) 


Lake 


Ontario 18 
Erie 1,476 
Huron 5,469 
Michigan 4,763 
Superior 8,405 


Total 20,131 


Table 12.--Number of high-wind observations by co- 
operating ships 


Category 


Over 30 kn 670 
Over 40 kn 48 
Over 50 kn 2 


Observations 


26 observations of waves over 12 ft with the highest 
of 16.5 ft on Lake Superior in November. This year 
October had the most days and observations with 
waves over 12 ft. 


0 0 0 
24 2 0 
38 11 0 
47 9 2 
53 15 4 ; 
186 


Table 13. --Maximum windspeed reported on Lake Ontario for each month by National Weather Service cooper- 
ating vessels, 1979 


Time 


Month Kn (GMT) 


Direction Date Ship hong, 


(N) (Ww) 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 


Year 


21 
10 


12 
26 


270° 
060° 


250° 
260° 


0000 
1200 


1800 
1800 


E.M. FORD 
E.M. FORD 
E.M. FORD 
E.M. FORD 


43.8 
43.9 


43.6 
43.5 


77.2 
76.8 


78.3 
78.6 


Table 14, --Maximum windspeed reported on Lake Erie for each month by National Weather Service coopera- 
ting vessels, 1979 


Month 


Kn 


Direction 


Time 
(GMT) 


Date 


Ship 


Lat. 
(°N) 


Long. 
(W) 


January 40 270° 0600 03 BENJAMIN F, FAIRLESS 42.0 82.4 
40 210° 0000 04 BENJAMIN F, FAIRLESS 41.8 81.5 

February 13 230° 0000 03 CASON J. CALLAWAY 42.1 80.8 
March 23 290° 1200 26 J.A.W. IGLEHART 41.5 81.7 
April 28 080° 0000 12 HENRY FORD II 41.7 82.6 
May 40 020° 1200 25 GEORGE A, SLOAN 42.0 82.7 
40 350° 0000 26 GEORGE A. SLOAN 42.0 82.7 

June 34 280° 0600 11 MIDDLETOWN 41.8 82.4 
July 28 240° 0600 01 T.W. ROBINSON 41.9 81.3 
August 36 280° 0600 14 HOMER D. WILLIAMS 41.9 82.7 
September 34 020° 1200 13 ENDERS M. VOORHEES 41.6 82.4 
34 020° 1200 14 ENDERS M. VOORHEES 41.8 82.4 

October 41 230° 0000 24 ROBERT C, STANLEY 41.9 82.8 
November 38 230° 0600 17 HARRY COULBY 42.5 79.8 
December 42 260° 0600 04 J.L, MAUTHE 42.6 79.8 
Year 42 260° 0600 Dec. 4 J.L, MAUTHE 42.6 79.8 


Tables 13 through 20 summarize the maximum 
winds and waves. These tables include only those ob- 
servations logged on Great Lakes Observation Form 

72-2 and forwarded to the National Climatic Center. 


NOTABLE WEATHER HAPPENINGS 
October led the year with the most observations 

with high winds. The highest wind measured by a co- 
operating ship was 55 kn by the J.A.W. IGLEHART 
on Lake Michigan during April. The SEWELLAVERY 
found the highest waves of 16.5 ft on Lake Superior in 
early November. There were no ship reports of fun- 
nel clouds, but there were several special observa- 
tions of severe thunderstorms. 
in April over Lake Superior by the CASON J, CALLA- 
WAY with 65-kn winds gusting to 85 kn. The greatest 
ice accretion was 2.4 in on the BENJAMIN FAIRLESS 
on northern Lake Huron. Four ships were involved in 


The most severe was 


f 
OCTOBER 


Figure 32.--Tracks of 1979 severeGreat Lakes storms. 


mz 26 260° 1800 Oct. 23 E.M. FORD 43.5 78.6 e 

7] 

= 

7 BO. 18 

2 

187 


Table 15.--Maximum windspeed reported on Lake Huron for each month by National Weather Service cooper- 


ating vessels, 1979 


Time 
Month Direction (GMT) Date 


Lat. 
(@N) 


Long. 


fa 


260° 
300° 
170° 
120° 
350° 
340° 
350° 
300° 
310° 
310° 
230° 
210° 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 


1800 04 
0000 02 
1200 28 
T800 12 
1800 25 
0600 11 
1800 17 
1800 14 
0000 19 
0600 07 
0600 27 
1800 03 
Year 260° 
120° 


1800 
1800 


Jan. 4 


April 12 


ERNEST R, BREECH 
JOHN G, MUNSON 
J.A.W. IGLEHART 
CASON J. CALLAWAY 
JOSEPH H. THOMPSON 
T.W. ROBINSON 
EUGENE P, THOMAS 
CLIFFS VICTORY 
JOHN DYKSTRA 

PAUL H. CARNAHAN 
LEON FALK JR. 

J. BURTON AYERS 


45.2 
44.9 
44.2 
45. 9 
43.3 
44,4 
43.1 
44,3 
45.2 
45.0 
44.3 
44.3 


83.2 
83.0 
83.0 
84.1 
82.4 
83.2 
82.4 
82.8 
83.2 
83.1 
83.0 
83.1 


ERNEST R, BREECH 
CASON J. CALLAWAY 


45.2 
45.9 


83.2 
84.1 


Table 16.--Maximum windspeed reported on Lake Michigan for each month by National Weather Service co- 


operating vessels, 1979 


Time 
(GMT) 


Month Kn Direction 


Date 


Ship 


January 
February 
March 
April 

May 

June 

July 
August 
September 
October 
November 
December 


340° 
300° 
360° 
300° 
350° 
150° 
350° 
280° 
200° 
310° 
340° 
220° 


0600 14 
0600 05 
1800 24 
0000 06 
1800 25 
0000 21 
1200 16 
1200 14 
0600 02 
1200 13 
0000 16 
1800 15 
Year 


300° 0000 


April 6 


THOMAS F, PATTON 
ARTHUR M. ANDERSON 
JOHN G, MUNSON 
J.A.W. IGLEHART 
HERBERT C. JACKSON 
JOHN G., MUNSON 
MESABI MINER 
BENJAMIN F, FAIRLESS 
MESABI MINER 

MESABI MINER 

IRVING S, OLDS 
ENDERS M. VOORHEES 


J.A.W. IGLEHART 


ice and so indicated in "remarks." 

July was the foggiest month, and Lake Superior had 
the highest percentage of low-visibility observations of 
8.4 percent. 

Data and numbers for the beginning and end of the 
season must be evaluated in terms of the number of 
ships operating. The most severe storms are most 
likely to occur when fewer ships are operating. 

The following paragraphs describe by month some 
of the more severe storms as indicated by ship obser- 
vations. February and March are only lightly covered 
because of the sparsity of observations. Figure 32 
shows the tracks of the more severe storms. 


JANUARY 
Winter is always bad on the Lakes, but this winter 
was one of akind. At times heavy snowfall and bitter 
cold temperatures all but paralyzed the Lakes region. 
Chicago had its third coldest January and its second 
snowiest month with over 40 in. In Michigan, Grand 
Rapids had the most snow ever for January with over 


45 in. Muskegon had the second coldest and snowiest 
January on record. In one storm Chicago received 
over 20 in of snow--the second highest on record. 

On the 2d day of the New Year a front paralleled 
the East Coast east of the Appalachians. Waves tra- 
veled northeastward along the front. On the 3d one 
of the waves deepened to become the primary circu- 
lation. A small LOW over Hudson Bay started mov- 
ing southeastward and tightened the gradient over the 
Lakes as a HIGH near New Orleans moved northeast- 
ward. By the 4th the Hudson Bay LOW had deterior- 
ated into a trough, and the primary LOW was over the 
Labrador Sea. 


Meanwhile on the 3d and 4th the BENJAMIN F. 
FAIRLESS was on western Lake Erie with 40-kn 


winds. On the 4th the ERNEST R, BREECH off Al- 
pena on Lake Huron had 44-kn westerly winds. The 
G. M. HUMPHREY was on Lake Superior south of 
Isle Royale with 42-kn at -14°C. The waves general- 
ly were running 10 to 12 ft where the water was open. 
These winds were the highest reported for the indivi- 


43.3 87.6 

45.3 86.7 

45.3 86.4 

43.7 87.6 

44.0 86.6 

44.3 86.5 

42.4 87.6 

44,8 86.3 

44.9 86.2 

43.4 87.6 

42.1 87.4 

45.8 85.5 

43.7 87.6 

188 


erating vessels, 1979 


Table 17,--Maximum windspeed reported on Lake Superior for each month by National Weather Service coop- 


Time Lat. Long. 

Month Kn Direction (GMT) Date Ship (CN) CW) 
January 42 330° 1200 04 G.M. HUMPHREY 47.7 89.2 
February 32 060° 0600 07 PHILIP R. CLARKE 47.8 88.4 
32 340° 0000 05 CASON J. CALLAWAY 46.4 84.5 

March 31 010° 0000 24 CASON J. CALLAWAY 47.0 91.5 
April 35 090° 0600 12 ARTHUR M. ANDERSON 47.5 90.3 
May 38 190° 0000 18 CLIFFS VICTORY 46.8 86.2 
June 38 360° 1200 17 ERNEST R, BREECH 47.1 86.2 
38 280° 0000 27 BENJAMIN F, FAIRLESS 47.6 88.1 

July 31 290° 1200 14 ENDERS M, VOORHEES 47.5 87.8 
31 270° 1800 15 ARTHUR M. ANDERSON 47.6 87.5 

August 45 320° 1600 31 THOMAS W. LAMONT 47.3 89.9 
September 46 040° 1200 10 HARRY COULBY 47.5 87.7 
October 52 030° 1800 12 ARTHUR M. ANDERSON 47.7 87.5 
November 48 300° 1200 08 PAUL H. CARNAHAN 47.1 86.9 
48 230° 1800 16 G.M. HUMPHREY 47.4 88.8 

December 44 260° 7800 03 JOHN DYKSTRA 47.6 88.0 


Year 


030° 1800 Oct. 12 


ARTHUR M. ANDERSON 


47.7 


dual lakes for the month. Gale-force winds continued 
over the Lakes into the 5th, especially over Lakes Su- 
perior and Erie according to ships that were braving 

the elements. 

What some refer to as the "monster storm of the 
winter" roared through the Lakes on the weekend of 
the 12th to the 14th. A Pacific storm reorganized 
over Wyoming on the 11th, plunged southeastward to 
Oklahoma, then northeastward to Ontario on the 14th. 
This was only part of the story. Easterly flow over 
the area from high pressure to the northeast and nor- 
thwest started snow falling late on the 12th. The LOW 
was still developing over Oklahoma. The temperatures 
ranged from -5°F at Cleveland, Ohio, to -29°F at Du- 
luth, Mich., the day before. There was already 9 in of 
snow on the ground in Chicago. On the 13th it started 
snowing at a rate of 1 in an hour and continued for 18 hr. 
By the time the snow stopped early on the 14th, 20.7 in 
had fallen. This was the second largest record snowfall 
on the ground compared toa fall of 23 in in1967. The 29- 
in total was a new record. 

Several ships and boats were damaged in this storm. 
The fishing tug SAN JOSEPH was being crushed by ice 
off the Chicago waterfront, but it did not know its posi- 
tion. A C-130 aircraft with SLAR and radio aids loca- 
ted the tug. The CGC ARUNDEL was caught in windrow 
ice and almost crushed, but a wind shift to the north- 
west loosened the ice pressure. The ADAM E, CORN- 
ELIUS, BENSON FORD, GEMINI, PUTZFRAU, and 
THOMAS PATTON suffered heavy ice damage. 

O'Hare International Airport was closed for only 
the sixth time in its history. Transportation stopped. 
Heavy snow collapsed many roofs and buildings. Ex- 
treme cold again moved into the Basin. 

Early on the 14th the THOMAS F, PATTON near 
midlake on Lake Michigan measured 50-kn northerly 
winds and 14.5-ft seas. This was the highest wind 
and wave report for the month for all the lakes. At 
1200 she was still measuring 46 kn, and the temper- 
ature was -15°C (5°F). Ships reporting gale-force 
winds were mainly confined to Lake Michigan, but 


late in the day winds of 35-kn were reported on Lake 
Ontario. 

A LOW over the Texas Panhandle late on the 22d 
moved northeastward and brought more severe wea- 
ther to the Great Lakes. On the 24th and 25th gale- 
force winds hit the western lakes and spread into 
Lake Erie by the 26th. The CASON J. CALLAWAY 
found 40-kn winds from the northwest on Lake Huron 
with waves over 12 ft. The WILFRED SYKES re- 
ported a thunderstorm with snow on Lake Michigan 
late on the 24th. None were reported, but high winds 
should have hit Lake Ontario on the 26th, 


FEBRUARY AND MARCH 

There were some severe storms in February along 
with the coldest weather of the year. The few ships 
still operating sent in only 177 observations in Febru- 
ary and 75 in March. The ice was especially severe, 
and on February 19 all the lakes were nearly 100 per- 
cent frozen over. Most ships operating suffered some 
ice damage and in a few cases were beset from hours 
to days. 


APRIL 

The season started as scheduled with the usual prob- 
lems with ice and daylight only navigation. 

The first storm was a "monster of the month." High 
pressure crossed the Basin by a LOW north of Lake Su- 
perior and another over Lake Erie. On the 0000 analy- 
sis of the 6th they had combined near Sault Ste. Marie 
at 994 mb. The winds picked up rapidly, and on the night 
of the 5th Meigs airport in Chicago had gusts to 60 kn, 
while the Coast Guard station recorded 70 kn. In Cook 
County and Chicago a church steeple toppled, power 
cables snapped, windows were smashed, and chunks of 
marble fell from high downtown buildings. At least one 
man was killed and 37 people were injured in northern 
Illinois. On the 6th winds were blowing up to 50 kn 
from Michigan to New York, and snow fell at a rate of 
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Figure 33. --GOES-1 satellite picks up severe Great Lakes storm of April 5 and 6. On the 6th the 985-mb 


storm was due north of Buffalo. 


1 in per hour in some places (fig. 33). The Mackinaw 
Bridge was closed. Pellston, Mich., had a gust to 82 


mi/h. A seiche was set up on Lake Erie, and ice packs 


were blown ashore, crashing into lakefront homes. In 
Buffalo, N. Y., winds gusted to 40 kn on the 5th and to 
43 kn on the 6th. Detroit had 49-kn gusts on the 5th, 
and Sault Ste. Marie had 41 kn on the 6th. In Michigan 
power outages affected 225,000 customers, and hund- 
reds of buildings had roof damage. Peak gusts aver- 
aged 65 mi/h inland and nearly 80 mi/h along the east- 
ern shore of Lake Michigan. The winds gusted as high 
as 90 mi/h near Lake Ontario, where high waves and 
ice damaged the shore and buildings along the shore. 
The J.A.W. IGLEHART measured 55-kn northwesterly 
winds off Sheboygan on Lake Michigan at 0000 on the 
6th. At 0600 they were 44 kn with 10-ft waves. Also 
at 0630 on Lake Superior the CASON J. CALLAWAY 
sent a special observation from 17 mi east of Grand 
Marais and 1-1/2 mi offshore of winds of 65 kn gust- 
ing to 85 kn from the north-northwest, light snow, 2- 


mi visibility, and 8- to 10-ft waves. 
M. ANDERSON on the southern tip of Lake Michigan 
measured 40 kn. At 1800 the IGLEHART was nearing 


Lansing Shoal and still had 45 kn. 
In the meantime the 325-ft Canadian ore carrier 


The ARTHUR 


LABRADOC (fig. 34) was being lashed by 50-kn winds, 
15-ft waves, and taking on water on Lake Erie about 
18 mi northwest of Ashtabula, Ohio. The cargo of 
corn shifted, and the ship listed heavily to port. Ini- 
tially, 15 crewmembers were rescued by helicopter, 
and 4 hr later the captain and 4 others left the ship. 
Early on the 8th the ship grounded near Pelee Island 
as she was being towed by tugs. She was pulled free 
on the 13th and towed to Windsor to sail again. The 
CLARENCE B. RANDALL at Milwaukee broke loose 
from her forward moorings on the evening of the 5th 


(early on the 6th GMT). The tug PURVES and the 
CGC ARUNDEL held her in position throughout the 


night. 


On the morning of the 7th several cities around the 


Table 18.--Maximum windspeed reported for each month for the Great Lakes by National Weather Service 
cooperating vessels, 1979 


Time 
(GMT) 


Month Direction Date 


Lake 


Ship 


Lat. 


Long. 
CW) 


January 
February 
March 
April 
May 

June 


340° 
300° 
360° 
300° 
350° 
280° 
360° 
350° 
350° 
320° 
040° 
030° 
230° 
300° 
220° 


300° 


0600 14 
0600 05 
1800 24 
0000 06 
1800 25 
0000 27 
1200 17 
1200 16 
1800 17 
1600 31 
1200 10 
1800 12 
1800 16 
1200 08 
1800 15 


0000 April6 


July 


August 
September 
October 
November 


December 


Year 


Michigan 
Michigan 
Michigan 
Michigan 
Michigan 
Superior 
Superior 
Michigan 
Huron 

Superior 
Superior 
Superior 
Superior 
Superior 
Michigan 


Michigan 


THOMAS F, PATTON 
ARTHUR M, ANDERSON 
JOHN G, MUNSON 
J.A.W. IGLEHART 
HERBERT C. JACKSON 
BENJAMIN F, FAIRLESS 
ERNEST R, BREECH 
MESABI MINER 
EUGENE P, THOMAS 
THOMAS W. LAMONT 
HARRY COULBY 
ARTHUR M. ANDERSON 
G.M. HUMPHREY 
PAUL H. CARNAHAN 
ENDERS M, VOORHEES 


J.A.W. IGLEHART 


43.3 
45.3 
45. 3 
43.7 
44.0 
47.6 
47.1 
42.4 
43.1 
47.3 
47.5 
47.7 
47. 4 
47.1 
45.8 


43.7 


87.6 
86.7 
86.4 
87.6 
86.6 
88.1 
86.2 
87.6 
82.4 
89.9 
87.7 
87.5 
88.8 
86.9 
85.5 


87.6 


50 
36 
42 
55 
42 
38 
38 
32 
32 
45 
46 
52 
48 
48 
45 
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Figure 34. --Waves break over the foundering LABRADOC on 


World Photo. 


Lakes set record low temperatures. By midday the 
storm was over the Maritimes, and the pressures 
eased over the Lakes. 

This was a storm that moved northward over the 
Great Plains from the eastern slopes of the Rocky 
Mountains from the 11th through 13th. At midday 
GMT on the 12th the 990-mb LOW was near Sioux 
Falls, S.D. The first strong gale was reported on 
Lake Michigan on the 12th at 0000. By 1200 gales 
and stronger winds had hit all the lakes, except 
Erie and Ontario according to the ship reports. The 
CASON J. CALLAWAY found 44-kn winds over Lake 
Huron late in the day. On the 13th the winds died to 
near gales. 

The morning of the 23d Lake Erie was covered by 
thick fog. Another cold snap hit the area on the morn- 
ing of the 29th. 


MAY 

May was a quiet month on the Lakes. The cold end 
of April weather extended into May. A few ships were 
still having problems with ice. The ASHLAND struck 
a pier at Duluth on the 9th owing to ice. A waterspout 
was spotted 10 mi west of Stevensville on Lake Michi- 
gan on the 4th. Another waterspout was sighted over 
Braddock Bay, Lake Ontario, on the 14th. It moved 
ashore and did minor damage. 

A storm gathered over the Rocky Mountains on the 
16th. It moved eastward as high pressure drifted over 


April 6 near Ashtabula on Lake Erie. Wide 


the Lakes. As the storm center approached the Lakes, 
there were gales in the southerly flow. The strongest 
winds were 38 kn in both Lakes Michigan and Superior 
and were reported by the HERBERT C, JACKSON and 
the CLIFFS VICTORY, respectively. On the 18th the 
storm turned northeastward with thunderstorms along 
the front. 

The highest wind of the month came with this storm, 
which was traveling northeastward along the Atlantic 
Seaboard causing gales on Lake Erie late on the even- 
ing of the 24th. By 1200 on the 25th winds of 40 kn 
were measured by the GEORGE A, SLOAN. Later in 
the day the stronger winds reached Lakes Huron and 
Michigan. On Lake Michigan they were blowing down 
its length and increased to 42 kn as found by the HER- 
BERT C. JACKSON at midlake. At that time the LOW 
was 999 mb near Philadelphia. There were a few re- 
ports of near gales on the 26th as the storm weakened. 


JUNE 
Thunderstorms and their associated severe weather 

were the watchword for the month. The JOHN DYK- 
STRA got off to an early start with a special observa- 
tion at 2300 on the first day of a heavy thunderstorm 
with lightning and westerly 65-kn winds while 7 mi 
west of Devils Island on Lake Superior. The Coast 
Guard's new 140-ft tug BRISTOL BAY (fig. 35) re- 
ported to Detroit. On the 9th dense fog spread over 
portions of the central lakes. The Soo Locks were 
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Figure 35. --The U.S. Coast Guard cutter BRISTOL BAY was commissioned in Detroit, its home port. This 
is one of four 140-ft multipurpose icebreaking vessels placed in service on the Great Lakes in 1979. Photo 


by Albert G. Ballert. 


closed late that afternoon, when visibility dropped to 
near zero. 

On the 10th a front with a frontal wave moved over 
the Lakes setting off more thunderstorms. Two plea- 
sure boats were sunk on Saginaw Bay and one on Lake 
Huron. Nine persons were rescued. Other boats were 
swamped or capsized in Saginaw Bay, Lake Erie, and 
inland lakes. Later in the day the thunderstorms rea- 


ched the Ohio shores of Lake Erie, where three more 
boats were sunk. 

The highest winds of the month on Lakes Erie and 
Huron were with this system after midnight. At 0600 
on the 11th the MIDDLETOWN (Erie) had 34 kn, and 


the T.W. ROBINSON (Huron) had 37-kn winds. The 
MIDDLETOWN reported squalls. 

Basically the same meteorological situation existed 
on the 17th. A front with a wave moving over the area 
gave seven ships on Lakes Huron and Superior winds 
over 30 kn. The ERNEST R. BREECH found the high- 
est of 38 kn on Lake Superior to tie for the high wind 
of the month with the BENJAMIN FAIRLESS on the 27th. 

As the last front moved away, high pressure brought 
beautiful weather for a few days. The 20th brought a 
few clouds and more severe weather as a LOW moved 
northeastward over Minnesota. Lakes Michigan and 
Superior again were treated to gales with squalls. Six- 
teen tornadoes hit throughout the State of Michigan. A 
cold snap hit the area on the 24th and 25th with some 
frost warnings in Upper Michigan. 


JULY 

This was a quiet month, noted mainly for the num- 
ber of observations below 2 mi. The Great Lakes 
Basin was dominated by a ridge of high pressure from 
the Bermuda High according to the monthly mean sea- 
level pressure which was 1 to 2 mb above normal. 
Weak fronts moved through between passages of high- 
pressure systems. There were only six observations 
of winds greater than 30 kn with 32 kn the highest. 
Most of these were reported during the passage of a 
front out of a deep LOW over Hudson Bay. July had 
the third highest number of observations for an in- 
dividual month. 


AUGUST 
Of 34 observations this month of winds over 30 kn, 


25 occurred on the 14th and 15th. There was a water- 
spout over Lake Michigan on the 4th. A weak front 
was pushing southeastward over Lake Erie and set off 
thunderstorms. Storm Data reports indicated dozens 
of boats were capsized on the lake. Another water- 
spout was observed 3 mi offshore of Rogers City on 
Lake Huron on the 7th. At 1200 the IRVING S. OLDS, 
22 mi south-southeast of De Tour reef light on Lake 
Huron, reported winds gusting from 50 to 80 kn. 

On the 13th a frontal wave with a large circulation 
was moving eastward toward the Lakes. By 0000 on 
the 14th, the center of the LOW was over James Bay 
with the front slightly east of the Soo. On the 13th 
there were three gale observations on Lakes Michigan 
and Superior. On the 14th there were 14 observations 
over 30 kn with all lakes represented, except Ontario. 
The highest was 40 kn on Lake Huron by the CLIFFS 
VICTORY. The LOW and front were slow moving, but 
on the 15th they were both over salt water. Neverthe- 
less, there were 11 reports of gales out of the north- 
west with Lake Huron in the lead. New low-tempera- 
ture records were set on the morning of the 16th with 
29°F at Whitefish Point, Mich. On the 22d dense fog 
over the Upper Lakes again forced the closing of the 
Soo Locks. 

The final severe weather report for the month was 
made at 1600 on the 31st in a special report by the 
THOMAS W. LAMONT on Lake Superior of 45-kn 
winds with gusts to 60 kn. This was the highest sus- 
tained wind reported for the month. 

An item of interest from Lake Log Chips for a 
change of pace. The steam engine of the steamer 
INDIANA was raised from the bottom of Lake Superior. 
She was built in 1848 and sank off Crisp Point in 1858. 
The INDIANA was one of the earliest propeller-driven 
vessels on the Lakes. Her entire propulsion system 
was found in excellent condition, including the vertical 
reciprocating steam engine, Ericcson screw propeller, 
and rudder. These components will be restored and 
placed on exhibit in the Smithsonian Institution in Wash- 
ington, D.C. 


SEPTEMBER 
The month got off to a roaring start on Lake Supe - 
rior with the passage of a warm front and a squall line 
ahead of the cold front. Four lakers on the western 
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Table 19.--Highest 1-min wind (kn) reported on the Great Lakes by U. S. anemometer-equipped vessels 


Year Lake Erie Lake Huron 


1950 70 48 


1960 55 49 


1966 


1970 52 


62 


Lake Michigan 


1941 WwW 42 WSw 50 NW 
1942 WSW 52 WwSw 56 WNW 
1943 WSW 57 WNW 43 SSW 
1944 NE 38 NW 37 WSW 
1945 WNW 52 SSW 54 WNW 


1946 SW 50 WwW 46 
1947 NW 51 SSE 43 ENE 
1948 WSW 40 NNW 51 NW 
1949 W 52 NNE 50 NNW 


1951 37 WSw 50 SW 
1952 SW 46 SW 57 SSW 
1953 WSW 49 NW 45 

1954 WwW 45 NW 45 E 
1955 W 52 SW 57 


1956 46 43 

1957 Wwsw 72 SW 54 WSW 
1958 Sw 61 SW 43 SW 
1959 W 42 NE 50 E 


1961 50 47 

1962 NW 52 WNW 63 NW 
1963 NNW 74 NW 60 N 
1964 WSW 68 w 72 NW 
1965 WSW 60 WNW 95 ESE 


49 60 
1967 43 58 
1968 W 63 NNW 44 
1969 Wsw 44 NNW 46 NW 


1971 50 N 53 N 50 SW 56 -- -- 
1972 W 45 NW 56 N 54 NNE 60 -- -- 
1973 SW 45 ENE 44 NE 56 NE 50 -- -- 
1974 ENE 48 SW 47 SW 42 ESE 46 W 38 
1975 NE 40 WSW 60 SW 54 Ww 50 NW 32 
1976 WwW 48 s 56 NNW 55 NE 54 WwW 34 
1977 WSW “. SE 48 ESE 44 SW 56 NW 26 
1978 ssw 80 ENE 50 E 55 56 WNW 33 
1979 W 42 W 44 WNW 55 NNE 52 W 26 


Lake Superior 


Lake Ontario 


43 NNW 54 -- -- 
48 62 -- -- 
50 WSW 52 -- -- 
48 NNE 42 -- -- 
49 NW 52 


44 NW 47 -- -- 
39 WSW 43 -- -- 
45 WSW 48 -— -- 
43 N 52 -- -- 


49 


49 wsw 54 -- -- 
44 wsw 45 -- -- 
46 ENE 50 -- -- 
48 N 43 -- -- 
582 NW 48 -- -- 


46 N 
49 WwW 47 -- -- 
52 SSW 54 -- 
48 WwW 54 -= 
55 N 


48 

48 NNW 60 -- -- 
52 NNW 52 E 35 
54 WSW 62 WNW 501 
52 SW 70 WwW 40 


57 


55 N 53 Ww 32 
46 NNE 55 SW 31 
50 SSW 50 


52 


liighest for each lake 


half reported gale-force winds with the MIDDLETOWN 
near the Apostle Islands reporting thunderstorms be- 
tween 1100 and 1200. Earlier in the morning a severe 
thunderstorm ripped through the Duluth and Superior 
twin port area. The Coast Guard station registered 
gusts to 81 mi/h (70 kn), and a saltie broke loose from 
its moorings. Peak gusts at the Weather Service Of- 
fice were 45 mi/h. 

On the 7th the G.M. HUMPHREY near Stannard 
Rock measured 44-kn northerly winds as ex-hurricane 
David moved up the East Coast. 

At 1200 on the 10th a cold front was analyzed over 
Sault Ste. Marie, which reported a thunderstorm. The 
HARRY COULBY off Manitou Island measured 46-kn 
northeasterly winds with present weather code ''03" 
and 10-ft waves. This was the highest measured sus- 


tained wind for the month for all lakes. 
In the 18 hr between 0600 of the 14th and 0000 of 
the 15th there were six lakers with winds over 30 kn 
as extratropical Frederic traveled northeastward on 
the west side of the Appalachians. Heavy rains of 5 
to 7 in were measured in the Buffalo, N. Y., area. 
The major organized storm system to affect the 
Great Lakes developed over western Canada late on 
the 15th. It traveled southeastward with a complica- 
ted frontal system to over James Bay on the 18th and 
then northeastward to Ungava Bay on the 19th. The 
first gales were detected over Lake Superior by the 
PHILIP D. BLOCK at 0000 of the 17th. The south- 
westerly flow spread into Lake Michigan later in the 
day. By 0600 of the 18th the winds had shifted to nor- 
therly, and at 1200 the J. BURTON AYERS had 38 kn 
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m central Lake Superior. The tight gradient was over 
Lake Huron on the 19th, and the JOHN DYKSTRA had 
44-kn winds out of the northwest for the highest winds 
for the month on that lake. That morning the temper- 
ature at Sault Ste. Marie plunged to 28°F for a new rec- 
ord for the day. 


OCTOBER 

This month produced the most high wind and wave 
reports of any month of the year and the second high- 
est sustained wind measured by a cooperating ship. 
There were also more total observations than in the 
other 11 months, but the proportion of high winds and 
waves to total observations was not the highest. Some 
of the most severe weather on the Great Lakes occurs 
during the fall months as the storm tracks move south- 
ward causing violent clashes between warm and cold 
air masses. 

The first third of the month was relatively quiet 
with only one report of over 40 kn on the 7th as a small 
LOW moved over Lake Huron. The FORT WILLIAM 
struck the Detroit River Light in heavy fog on the 1st 
sustaining bow damage. On the 0000 chart of the 11th 
a weak LOW was first analyzed near Fargo, N.D. Near 
gales started on Lakes Michigan and Superior later in 
the day. By 1200 on the 12th the 994-mb storm was 
near Sault Ste. Marie. That day there were 18 observa- 
tions over 30 kn scattered over the three larger lakes. 
The highest wind of the month of 52 kn was measured by 
the ARTHUR M. ANDERSON near the middle of Lake 
Superior at 1800 (fig. 36). The CHAMPLAIN was near 
the Apostle Islands with 48 kn. Marquette, Mich., had 
gusts to 41 kn. 

A slow-moving storm was slightly north of Montreal 
at 1200 on the 13th. Strong northerly winds were found 
over the northern lakes that shifted to westerly over 
Lake Erie. Ships reported 40 kn or more on all the 
lakes, except Ontario. By the 14th the storm was tra- 


Figure 36.--GOES-1 captures this Great Lakes storm 
asthe ARTHUR M. ANDERSON battled 52-kn winds 
on October 12. 


veling northeastward and speeding out of the area. That 
morning there were again record low temperatures at 
many locations. 

Another storm came out of the mountains of Colo- 
rado on the 21ist.. By early on the 23d it was centered 
near Milwaukee. ° The first high winds were found on 
Lake Superior late on the 22d. The IRVING S, OLDS 
had 46-kn winds from the northeast while west of Isle 
Royale at 0000 on the 23d. She was reporting moder- 
ate rain with a -2°C temperature. Thunderstorms 
were reported on Lakes Huron and Superior, which 
also had freezing rain. The CHARLES M, BEEGHLY 
near Michipicoten Island had 45-kn winds and 13-ft 
seas. Gale winds continued over all the lakes into the 
24th and 25th as the storm moved over the province of 
Quebec. 


NOVEMBER 

This month has a reputation for being one of the 
roughest on the Lakes weatherwise. Some of the 
worst weather-related disasters have occurred in the 
month of November. The first storm of the month 
actually began in October with some gales reported on 
October 31, but the primary storm crossed the Lakes 
in November. On the 1st the storm was 990 mb near 
Fargo, N.D. The LEON FRASER was near Whitefish 
Bay with 45-kn winds from the southeast. Later in 
the day the CALCITE II was on Lake Huron with 43 kn. 
The storm was on a north-northeastward track, and 
by 1200 on the 2d was west of James Bay. At that time 
the LEON FALK JR near the middle of Lake Superior 
had 45 kn, and the SEWELL AVERY on the west side 
of the lake had 16.5-ft waves--the highest for the year. 
The winds were 40 kn at the time. The storm weaken- 
ed on the 3d as high pressure moved into the area. 

There was a 1-day storm on the 8th. At 0000 a cold 
front was approaching Lake Superior from Canada, and 
a frontal wave developed just prior to reaching the 
shore. By 1200 it was a well-developed cyclone. By 
0600 there were reports of 40-kn winds from both the 
south and northwest over Lake Superior. At 1200 the 
PAUL H. CARNAHAN was near the deepest sounding 
of Superior with 48 kn from 300° and 13-ft waves. This 
was one of the two highest measured sustained wind 
reports of the month. By the 9th the storm had moved 
out of the area. 

A LOW came out of the Yukon Territory and tracked 
southeastward to cross James Bay on the 17th. Late 
on the 15th and early on the 16th there had been north- 
erly gales from a LOW north of Lake Ontario. By1200 
the winds over the northern lakes had backed to the 
southwest. At 1800 the G.M. HUMPHREY was south 
of Isle Royale and found winds of 48 kn. The WILLIS 
B. BOYER was about 15 mi to the west with 40 kn. 
This was about the time the front was crossing the 
lake. On the 17th the gales extended over Lakes Hu- 
ron and Erie but quickly subsided by early morning. 

The last storm of the month moved nearly due north 


Table 20. --Highest seas 


reported on the Great Lakes by National Weather Ser- 
vice cooperating vessels, 1979 


Ship Date 


Height (ft) 


E.M. FORD 


June 13; Oct. 23 
J. BURTON AYERS October 8 


CASON J. CALLAWAY 
THOMAS F, PATTON 
SEWELL AVERY 


January 25 
January 14 
November 2 
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from the New Orleans area, and the Lakes came under 
its influence early on the 26th. At 1200 the 986-mb cy- 
clone was over Muskegon, Mich. Lake St. Clair had 
52-kn gusts with 3-to 6-ft waves battering the shore- 
line. By 1800 gales or stronger were being observed 
over all the lakes. The ENDERS M. VOORHEES was 
near the Soo Locks at 0600 on the 27th with 45-kn 
winds from the west. The LEON FALK JR found 44 
kn on southern Lake Huron. The eastern end of Lake 
Erie and shore now had winds gusting to 52 kn. Early 
on the 28th this low-pressure center disappeared as 
another materialized southwest of Moosonee. There 
was a 1050-mb HIGH over Idaho which kept strong, 
cold northwesterly flow over the Lakes until the last 
day of the month. Buffalo received more than 20 in of 
snow in 24 hr, second to the record of 24 in in 24 hr. 
At times it was snowing 2 to 3 in an hour as squalls 
moved off the lake. 


DECEMBER 

On the 3d a storm came out of the Gulf of Alaska 
and traveled eastward to over Hudson Bay. A slow- 
moving HIGH over the Ohio Valley resulted in a tight 
gradient over the Great Lakes. Late on the 2d gale 
warnings covered the three northern lakes. On the 
3d, Lakes Huron, Michigan, and Superior had winds 
of 40 kn or greater. The JOHN DYKSTRA on Lake 
Superior came up with westerly winds at 44 kn. In 
Sturgeon Bay the 40-ft fish tug SEABIRD had an 8~ft 
hole opened in her hull after high seas broke four of 
her ribs. The BUFFALO shielded her from the high 
seas and escorted her to calmer waters. 

The high winds continued into the 4th with Lake Erie 
joining the gale crowd. Buffalo, N. Y., had drifting 
snow from 45 mi/h winds, and Lake Ontario was also 
under the warning. The primary LOW was north of 
Coats Island on the 5th as another LOW was speeding 
eastward along the Canadian border. This one brought 
storm warnings to Lakes Superior and Michigan and 
gale warnings to the other lakes. On Lake Erie there 
were warnings of 8- to 12-ft waves along the south 
shore. All the lakes were included in the storm warn- 
ing on the 7th, but there were no cooperating ships to 
verify it. Shore stations did though, and gusts to 80 
mi/h were reported east of Sandusky, Ohio, and 12-ft 
waves crashed the south shore of Lake Erie. The ED- 
WIN H,. GOTT near Cleveland had 36 kn (fig. 37). Ano- 
ther LOW moved over the Basin on the 8th producing 
gale-force winds. A weather bulletin said ships on 
Lake Erie had winds over 50 kn with gusts to 60 kn. 
The waves were reported up to 15 ft. 

On the 13th and 14th a weak front passed over the 
Lakes producing a few gales in preparation for the next 
storm. This storm also came out of the Gulf of Alaska. 
By 1200 on the 15th it was 300 mi north of Nipigon Bay. 
Although the number of ships operating had decreased, 
there were 14 reports of winds over 30 kn that day. The 
CASON J. CALLAWAY had 42 kn and waves of 15 ft on 
Lake Superior. The ENDERS M. VOORHEES found 45 
kn in the Straits of Mackinac at 1800. 

On the 16th the LOW was west of Ungava Bay with 
the front and a sharp trough moving southeastward 
through the area. This day there were 16 reports of 
winds over 30 kn from the three northern lakes. The 
highest was 40 kn. These continued into the morning 
of the 17th as a cold HIGH pushed southeastward and 
then south of the Lakes. 


Figure 37.--U.S. Steel's first 1,000-ft freighter, the 
EDWIN H. GOTT, passing Detroit on May 31 en- 
route to Conneaut, Ohio. Christened in October 
1978, the vessel loaded its first cargo in April 1979 
at Two Harbors, Minn. Photoby Albert G. Ballert. 


On the 21st the HOCHELAGA was blown aground in 
Sandusky Bay as she was proceeding up the unmarked 
channel with a load of coal. There was a HIGH over 
Nova Scotia and southeasterly winds over the area. 

High pressure gave the area respite until the 24th 
when a storm moved into the area from Texas. It 
moved along the southern shore of Lake Erie on 
Christmas bringing gales to Lake Michigan. The 
ROGER BLOUGH had 42 kn. 
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U.S. DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric Administration 
NATIONAL WEATHER SERVICE 
Silver Spring. Md. 20910 


OA/WS21x2/JWN 


Dear Captain: 


Once again, the hurricane season (June through November) is almost 
here. As in the past, we depend upon the observations from people aboard 
ships, such as yours, to provide us with the information needed to define 
weather conditions over oceans. Your observations are used by the 
forecasters to make forecasts and issue warnings. 


Because of the rapidly changing nature of tropical storms, we ask 
that you make the following changes in your observation schedule: 


1. When within 300 miles of a tropical storm or hurricane, transmit 
weather observations at least every 3 hours. 


2. In the "Remarks" section of the weather observations, include 
the lowest pressure and/or the highest wind encountered since 
the last synoptic (0000, 0600, 1200, or 1800 GMT) report, if: 


a. The pressure was more than 5 millibars lower and/or 


b. The wind was more than 15 knots higher than the last 
synoptic report. 


Include the time of occurrence as in this example: 


(Standard weather report) 0915Z LOWEST PRES 
982MB 09022 HIGHEST WIND 80 KTS 


The National Weather Service, and I'm sure, your fellow mariners 
who benefit from your observations wish to express our appreciation 
for the time and effort involved in making weather observations. Two 
copies of "General Instructions for Radio Reporting of Weather Observa- 
tions" are enclosed for your information. We wish you a safe hurricane 
season. 


Sincerely yours, 


er 


Richard E. Hal 
Director, National Weather Service 


Enclosures 
GENERAL INSTRUCTIONS FOR RADIO 
REPORTING OF WEATHER OBSERVATIONS 


Standard Synoptic Observation Times -- The regular 
weather-reporting hours are 0000, 0600, 1200, and 
1800 GMT. Occasionally, watch schedules or prior- 
ity of other duties make it impractical to make and 
transmit surface observations at standard synoptic 
times. To ensure message transmission, observa- 
tions may be made in advance of the weather-report- 
ing hours. In these cases, the actual time of obser- 
vation should be included in the report. 


Coded Weather Messages--All messages to be trans- 
mitted by radio should be transcribed from the ship's 
weather log to NOAA Form 72-4, "Weather Report 
for Immediate Radio Transmission," in the World 
Meteorological Organization (WMO) ship synoptic code 
FM21V or FM28V and given to the Radio Officer. 


Hints to the Observer 


HURRICANE REPORTING 


Transmission of Radio Messages--Weather messages 
should be transmitted as soon as possible to the most 
convenient radio station in accordance with instruc- 
tions contained in "Radio Stations Accepting Ships' 
Weather and Oceanographic Observations." 


- Special Requests for Observations--During storm sit- 


Weather Message Addresses for Transmission to U.S, 
Radio Stations--Use "OBS METEO WASHDC" when in 
the: 
1. Western North Atlantic, including the Gulf of 
Mexico and Caribbean Sea, north of 3°N latitude, 
and west of 35°W longitude (WMO Region IV-A). 
2. Eastern North Pacific (north of the Equator), 
east of the 180th meridian (WMO Region IV-A). 
3. Eastern South Pacific (south of the Equator), 
from the South American coast to 120°W longi- 
tude (WMO Region III-B). 


Use ''OBS METEO GUAM" when in the western North 
Pacific between 5° and 25°N latitude, and from 135°E 


to the 180th meridian (WMO GUAM ZONE). 


Observations During Storm Conditions—— Whenever 
TROPICAL STORM, TYPHOON, or HURRICANE con- 
ditions are encountered anywhere, "SAFETY OF LIFE 
AT SEA CONVENTION," Chapter V, requires all ships 
to take a special observation and transmit the report 
to the closest national meteorological service via the 
most convenient radio station. In. addition to this re- 
quirement, it is highly desirable that weather reports 
be transmitted hourly if possible, but, in any case, 
not less frequently than every 3 hr. 


uations, the U. S. National Weather Service may re- 
quest ships located in areas of suspected storm de- 
velopment to take special observations at more fre- 
quent intervals than the routine 6-hr synoptic obser- 
vation times. If your ship happens to be in such an 
area, your report will be helpful even though condi- 
tions may not appear bad enough to warrant a special 
observation. To speed delivery of messages from 
storm areas and to identify them as such, the word 
STORM should appear immediately following the ship's 
call sign in the radio address. An example of the 
message format is: "OBS METEO WASHDC ABCD 
STORM 99305 70750," etc. 


Observations in Coastal Waters--Since radio weather 
reports are always needed from ships in coastal wa- 
ters, observations should continue to be taken as close 
to shore as ship routine permits. 


A serious problem has been noticed and is contin- 
uing in connection with the "iy" indicator of the "YYGG 
iw" group in the International Ship Weather Code (fig. 
38), when reporting ship weather observations. This 
difficulty has been amplified due to computer proces- 
sing of the observations. 

The problem arises when a "0" (wind estimated 
in meters per second) is coded instead of a "3" (wind 
estimated in knots), when the winds are actually re- 
ported in knots. The same would also apply with 


codes "1" and "4," but they aren't used as often. 


WIND INDICATOR CODE PROBLEM 


If the wind speed is actually reported in knots, but a 
code "0" or "1" is used for the "iy" indicator, the 


computer, plotter, or analyst would consider the 
speed to be meters per second, and, to obtain the 
value in knots for general usage, would approximately 
double that value and indicate a speed about twice that 
actually observed, 

United States ships and those of many other coun- 
tries report winds in knots and therefore should use 
code ''3" for estimated winds and code "4" forthose 
equipped with anemometers, 


AID NO, 7 
WIND INDICATOR 


Type of wind reported 


Estimated 


Estimated 


Measured by anemometer 
Measured by anemometer 


Note: U, S, Synoptic reports (Ship and Land) use knots - 
Code figures 3 and 4, 


METERS PER 
SECOND 


KNOTS 


coding the type of wind 


Figure 38.--Aid No. 7 from NOAA Form 72-1, for 


Tips to the Radio Officer 


Thomas H. Reppert 


reported, 


National Weather Service, NOAA 


NOAA WEATHER RADIO FREQUENCY CHANGE 

The broadcast frequency of the NOAA Weather Ra- 
dio station KEC-92, Salisbury, Md., was changed to 
162.475 MHz on April 1, 1980, to eliminate cochannel 
interference with the station to be established near 
Reedville, Va., later this year. 


SAN FRANCISCO BAY RADIO GUARD 

The Coast Guard Captain of the Port, San Francis- 
co, has ordered that all ships anchored in San Fran- 
cisco Bay maintain a radio listening watch on VHF-FM 
Channel 13 (156.65 MHz) when the wind is 20 kn or 
greater. Ships not equipped with Channel 13 can main- 
tain the listening watch on Channel 16 (156. 80 MHz). 


COAST GUARD MARINE INFORMATION BROADCAST 
CHANGES 

Coast Guard Group Charleston (S.C.) discontinued 
the VHF-FM Marine Information Broadcast on April 1, 
1980. Urgent notices, weather warnings and advisories, 
and Broadcast Notices to Mariners will continue to be 
broadcast at 1200 and 2200 GMT. Routine weather fore- 
cast coverage on VHF-FM is provided by NOAA Weather 
Radio stations at Myrtle Beach, Charleston, and Beau- 
fort, S.C., and Savannah, Ga. 


Silver Spring, Md. 


CORRECTIONS TO WORLDWIDE MARINE WEATHER 
BROADCASTS (JANUARY 1979 EDITION) 


Page 20 

1-0945 

Area: 

(a) Equatorial waters, 62°E to 180° 

(b) North Pacific and Indian Ocean, Equator to Asian 
Mainland, 62°E to 160°E 

(c) North Pacific, Equator to 25°N, 130°E to 180° 

(d) Local waters. 


Guam, Marianas Islands NRV 


0100, 0800 4661 W,F 
0400, 1300, 8582 w2, F3 
1700, 2300 12743 
17146 

area d 
gFor areas a and b 

For area c 
1-0950 Guam, Marianas Islands NPN 
Delete station. 

e 41 
2-0330 Charleston, SC NMB 


Delete times 1200, 2200 and frequency 157.1 MHz. 
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e 44 


2-0475 Port Aransas, TX NOY3 


Add times 1030, 1230, 1630, 2230 and frequency 2670. 


2-0480 Port Isabel, TX NCH 
Delete times 1035, 1635, 2235. Insert times 1045, 
1645, 2245. 
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Hurricane Alley 
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GLOBAL TROPICAL CYCLONES 
MARCH AND APRIL 1979 
Active were these two months as 12 tropical cy- 
clones, including 6 hurricanes, roamed the tropical 
seas (table 21). Usually, there are eight tropical cy- 
clones on the average, of which about three reach hur- 
ricane or typhoon strength. In fact, April is usually 


the least active month of the year. All this activity 
was due to a prolonged Southern Hemisphere season 
and an early start above the Equator in the western 
Pacific. 

Three of the hurricanes generated maximum winds 
estimated at 100 kn or more--Hazel, Meli, and Idylle 
(fig. 39). Meli, the most devastating, rampaged 


(H) Hurricane (winds 64 kt. or higher) 
(T) Tropical Storm (winds 34 through 63 kt) 
eeeeeee Tropical Depression stage 
Tropical Storm stage 
Hurricane stage 
Position at OOOO GMT 


LANDS 


Figure 39. --Global tracks of tropical cyclones originating in March and April 1979. 
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Table 21.--Global tropical cyclone summary, March and April 1979 


Basin Dates 


Aust. -S. Pacific - 
South Indian 
South Indian March 16-20 
W. North Pacific March 20-25 
South Indian March 24-30 
Aust.-S. Pacific March 24-31 
Aust.-S. Pacific March 30-April 1 

April 2-14 

April 4-16 

April 9-13 

April 9-20 

April 28-May 9 


March 7-14 
March 8-13 


through the Fiji Islands in late March. Sustained 
winds were estimated at 115 kn with gusts reported 
at more than 135 kn. Huge storm surges were also 
in evidence. The storm was even more devastating 
than hurricane Bebe. It was responsible for 52 deaths, 
including an American girl who was lost from a yacht 
off Numoro Island. On Bega 205 houses were destroy- 
ed, and a storm surge demolished 552 houses on Cicia. 


Hardest hit were the islands of Nayau and Kadavu. A 
storm wave estimated at 40 to 50 ft hit Nayauin the 
Lau group, where three villages were destroyed. 

Idylle spent all of her life at sea and ships remained 
well clear of the 120-kn hurricane. However, Hazel 
skirted the coast of Western Australia and then took 
her 100-kn winds ashore near Dangara, some 150 mi 
north of Perth. 


CENTRAL NORTH PACIFIC TROPICAL CYCLONE 
NAMES 

The following is a partial list of the names for trop- 
ical cyclones forming over the central North Pacific 
Ocean for the current season. 


Akoni 
Eme 
Halola 
Tune 
Kika 
Luke 


Malulani 
Napua 
Oliwa 
Puamele 
Uleki 
Wila 
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GLOBAL TROPICAL CYCLONES 
ORIGINATING MARCH AND APRIL 1979 
NO. NAME INTENSITY DATE 
MAR. 7-14 
MAR. 8-13 
MAR. 16-20 
MAR. 19-25 
MAR. 24-30 
MAR. 24-31 
MAR. 30-APR.1 
APR. 2-15 
APR. 4-16 
APR. 9-13 
APR. 9-20 
APR. 28-MAY 9 


Peak st, max. 
1, Hazel 100 ee 
2. Gelie 35 
3. Ivan 60 
4. Bess 90 ius 
5. Helios 35 
6. Meli 115 
7. Nina 64 
8. _Idylle 120 
9. Stan 35 
10. Jane 35 
11. Cecil 80 
12, Kevin 50 
ve: 
99 


do 
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Figure 40. --Corrected track of tropical storm Leslie, 
February 19-23, 1979. 


CORRECTION TO GLOBAL TRACK CHART 
In the January-February track chart, which ap- 
peared on page 108-109 of the last issue, the dates 
were inadvertently left off the track of tropical storm 
Leslie. The corrected track appears in figure 40. 


TROPICAL CYCLONE WATCH - 1980 
The tropical cyclones that have developed through 
April of 1980 appear below (table 22). This list must 
be considered preliminary, since we occasionally miss 
a storm in the Southern Hemisphere. 


Table 22. --World tropical cyclone watch, 1980 


Australia-South Pacific South Indian 

Peni TS Jan. Hyacinth H Jan. 
Amy H Jan. 5-80 TS Jan. 
Paul TS Jan. Jacinthe H_ Feb. 
Brian H Jan. Kolia TS Feb. 
Dean H Jan. Laure H March 
8-80 TS’ Feb. 15-80 TS March 


Australia- South Pacific 
Enid Feb. 
Fred Feb. 
Feb. 

March 

March 

March 

March 

March 

April 


Western North Pacific 
Carmen TS April 


SOUTHERN HEMISPHERE 
JANUARY AND FEBRUARY 1980 

The slow-starting season in the Southern Hemis- 
phere picked up in January and February--the heart of 
the season. The South Indian Ocean saw four storms 
come to life during the 2-mo period (figs. 41 and 42); 
two of these reached hurricane intensity. The Austra- 
lia-South Pacific region spawned nine tropical cyclones 
over the same period; five of these were hurricanes. 

Both the east and west coasts of Australia came un- 
der siege. In early January heavy rains from tropical 
storm Paul triggered floods over northern Queensland. 
Roads, railroad lines, and rich farming land were the 
hardest hit as damage was counted in the millions of 
dollars. In February the Queensland coast came under 
attack from hurricane Simon. Generating sustained 
winds up to 85 kn, Simon forced the closing of the port 
of Gladstone for several days. 

Over the west coast Amy, Dean, and Enid all moved 
ashore. And all three came inland in the vicinity of 
Port Hedland. First was Amy, in early January, who 
devastated the town of Goldsworth. Almost every build- 
ing was damaged, and 400 people were left homeless. 
More than 10 in of rain fell in the area, while Marble 
Bar recorded 6 in in 24 hr. Dean closed Port Hedland 
between January 31 and February 3. Winds gusting to 
110 kn ripped off roofs and flattened houses built to with- 
stand the forces of a hurricane. The port suffered only 
minor damage, although a fishing vessel sank at its 
moorings. Also the bulkcarrier IRON SUMERSBY sus- 
tained heavy-weather damage. Enid, generating 120-kn 
gusts, pounded Western Australia in mid-February. 
Hardest hit was Shay Gap, where winds and floods re- 
sulted in about $2 million in damage. The town is owned 
by the Goldsworthy Mining Company, which was forced 
to shut down the iron ore mine for a week. The town of 
Marble Bar also suffered minor damage. 


[TROPICAL CYCLONES ORIGINATING 
} |IN THE SOUTHERN HEMISPHERE 
DURING JANUARY 1980 
| 


| 
| 
+ |NO NAME = INTENSITY OATE 
(H) Hurricane (winds 64 kt or higher) 1. PENI 
(T) Tropica! Storm (winds 34 through 63 kt) 
Tropical Depression stoge 4. HYACINTHE JAN. 18-30 | 
——— Tropical Storm stage | 5. BRIAN - JAN. 19-27 
Hurricone stage 16 5-80 T JAN. 22:26 | 
Position ot GMT \7 DEAN H JAN 29-FEB.1) | 


Figure 41. --Southern Hemisphere tropical cyclone tracks, January 1980. 
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NO. NAME INTENSITY DATE 
JACINTHE H FEB. 1-7 
~ 2. 8-80 T FEB. 13-16 x 
3. ENID T FEB. 15-19 ‘ 
4. FRED FEB. 20-28 
5. SIMON FEB. 22-29 
6 T FEB. 25-MAR. 3 


Hurricane (winds 64 kt. or higher) 
Tropical Storm (winds 34 through 63 kt) 
Tropical Depression stage 

——— Tropical Storm stage 
Hurricane stage 

Position at OOOO GMT 
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TROPICAL CYCLONES ORIGINATING 
IN THE SOUTHERN HEMISPHERE DURING 
FEBRUARY 1980 


Both Brian and Fred reached hurricane strength in 
the seas to the west of Australia. Neither came ashore. 
Both reached a peak of about 90 kn--Brian on January 
23 and Fred on February 23. 

The two South Indian hurricanes were Hyacinthe in 
January and Jacinthe in February. Jacinthe reached 
peak intensity on the 3d and 4th when winds were esti- 
mated near 95 kn around a 955-mb center. Hyacinthe, 
with maximum winds of 70 kn, while less intense was 
certainly more potent than Jacinthe. As Hyacinthe 
moved through the Mascarene Islands, she battered 


WIND, SUN-POWERED SHIPS BEING BUILT 

A group of Americans now living in New Zealand's 
Bay of Islands are behind a revival of sailing ships as 
cargo carriers around the Pacific Islands. Nearing 
completion is the 146-t MANUTES, a 112-ft-long steel- 
hulled schooner capable of carrying 5,000 ft? of cargo. 
Incorporated in her design are the latest electronic 
and mechanical equipment to save labor and to gain 
maximum advantage from wind and sun power. 

Most of the electronic navigation and auxiliary gear 
will get its energy from the wind or solar batteries. 
The equipment will allow the MANUTES' 5, 500 ft? of 
sail to be handled by a crew of six or eight. 

The group's leader, Michael Morehart, says once 
the MANUTES has been tested, another such ship is 
planned, which would be even bigger, perhaps even 
150 ft long. 

Shipbuilder Phil Thackeray has four other large 
sailing craft (all longer than 75 ft) under construction, 
two of them for the United States and two for Australia. 


COAST GUARD SETS UP NEW NAVIGATION OFFICE 
The U.S. Coast Guard has established a new Office 

of Navigation to provide greater management support 

for its expanding aids-to-navigation program. Admiral 
John B. Hayes, Coast Guard Commandant, ordered the 
May 1 reorganization at Headquarters to improve nav- 
igation services to the public and to make more effi- 

cient use of personnel, materials, and new technology. 


Figure 42. --Southern Hemisphere tropical cyclone tracks, February 1980. 


On the Editor’s Desk 


both Mauritius and Reunion. Unconfirmed reports 
listed winds at more than 130 kn on Reunion, where 
some 7,500 people were left homeless. Bridges were 
swept away and about half of the island's roads were 
severely damaged. The death toll was 22 with another 
15 people missing. The storm, which hit the island 
twice (17th and 24th), brought a deadly combination of 
heavy rains and strong winds. Mauritius was more 
fortunate as the storm remained 100 mi away. The 
main port was closed for several days. 


The Navigation Office, under the direction of Rear 
Admiral Richard A. Bauman, will have overall respon- 
sibility for nearly 48,000 lights, buoys, and daybeacons 
and 39,000 private aids on U.S.-navigable waters. It 
will oversee an extensive radio navigation network, which 
includes 36 Loran-C transmitters and 7 monitoring sta- 
tions, 4 OMEGA stations, and 197 radiobeacons. The 
new office also will issue bridge permits and enforce 
laws and regulations regarding their construction and 
maintenance over U.S. waterways. 

The newly created office assumes the navigation re- 
sponsibilities previously held by the Coast Guard's Of- 
fice of Marine Environment and Systems. 

The aids-to-navigation program has grown rapidly 
during the last decade. It now involves about 10, 000 
military and civilian personnel and accounts for nearly 
25 percent of the Coast Guard's budget. Eighty-five 
cutters and 66 smaller navigation teams maintain the 
aids with additional support from 22 Coast Guard bases, 
4 depots, and 11 other facilities. 


COAST GUARD URGES PROPER LIFERAFT SER- 
VICING 

The U.S. Coast Guard is urging both foreign and 
U.S. vessel operators, ship masters, and port agents 
to select proper servicing facilities for their inflatable 
liferafts. 

A Coast Guard advisory responds to reports of raft 
servicing by firms that are not trained or authorized 
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py tne ratt manufacturers to perform the required main- 
tenance. Coast Guard officials have received several 
reports of improperly serviced rafts that would have 
malfunctioned in an emergency. The problems usually 
were traced to servicing by unauthorized stations. 

Servicing of rafts ashore should be limited to facil- 
ities and depots recommended by the raft manufacturer 
because different types of rafts require different re- 
placement parts and packing procedures. Unless rafts 
are overhauled and recertified by authorized firms, 
mistakes in packing can occur. Manufacturers waive 
responsibility for the operation of their rafts unless 
they are serviced by authorized stations. 

Facilities designated as "U.S. Coast Guard Ap- 
proved" are not necessarily qualified to work on all 
types of liferafts. Such approvals apply to servicing 
specific raft designs. Therefore, Coast Guard offi- 
cials warn, those sending rafts ashore for servicing 
should check the manufacturer's list of qualified facil- 
ities. In the case of U.S. -flag inspected vessels, rafts 
must be serviced at Coast Guard-approved facilities. 


ANG FLIES MEDICS TO INJURED SEAMAN 

A three-man Army medical team parachuted from 
an Air National Guard C-130 aircraft into the Pacific 
Ocean on February 21 to aid an injured seaman aboard 
a U.S.-registered tuna boat (figs. 43 and 44). 


Figure 44. --Medics float gently down to the LAURA 
ANN. U.S. Air Force Photo by Mark L. Comer- 
ford. 


Kristo Vidiov, an assistant engineer aboard the 
242-ft LAURA ANN, suffered head injuries when an 
air tank exploded. 

The LAURA ANN was on its maiden voyage out of 
Los Angeles. It was off the coast of Ecuador near 
the Galapagos Islands about 1,065 mi southwest of 
Howard when the accident occurred. 

After the medics were on board, the boat headed 
for Seymour airfield in the Galapagos. When the 
LAURA ANN arrived at Seymour on February 22, ano- 
ther C-130 aircraft and crew picked up the injured 
man and the medical team and took them to Panama. 
The injured man was taken to Paitilla Medical Center, 
Panama City, where he was listed in stable condition. 

The medics were from the 3rd Battalion, 7th Spe- 
cial Forces Group (Airborne), Fort Gulick, Panama. 
The Air National Guard C-130s and crew are on ro- 
tational duty at Howard from the 167th Tactical Air- 
lift Squadron, Martinsburg, W.Va. The missions 
were controlled by the Southern Air Division's Rescue 


Coordination Center at Howard Air Force Base, Canal 
Zone. 


3 OCEANOGRAPHER SAILS ON TRANS-PACIFIC RE- 
— SEARCH VOYAGE, HISTORIC VISIT TO CHINA 
Figure 43.--Medic stands ready to jump as the LAURA In March government and university scientists on 
ANN comes into sight. U.S. Air Force Photo by board the NOAA ship OCEANOGRA PHER began a 
Mark L. Comerford. 20,000-mi research odyssey that will culminate in 


| 
| 
=" 
- 
‘ 
202 


June in a unique cooperative marine environmental 
study with China. 

The 303-ft, 3,800-ton vessel will be the first U.S. 
Government ship in more than 30 yr to work in Chinese 
waters and to visit the Peoples Republic of China. 

During the entire month of June, the NOAA ship and 
its complement of scientists will work jointly with Chi- 
nese oceanographers and a Chinese research vessel in 
the preliminary phases of what is planned to be a 3-yr 
cooperative study of sedimentation processes from the 
Chang Jiang (Yangtze River) estuary out to the edge of 
the continental shelf in the East China Sea. 

The China visit and cooperative reseach program lie 
at the end of a long scientific journey across the Pacific. 

On March 21, 1980, the OCEANOGRAPHER sailed 
from San Diego, Calif., for the junction of the Equator 
and 110°W, a key location for long-term studies of the 
equatorial ocean's role in climate. There, scientists 
will recover and replace deep-sea moorings emplanted 
months ago. The moorings, consisting of anchored 
surface buoys from which a 2-mi-long string of instru- 
ments is suspended, measure air-sea boundary condi- 
tions and water properties and motion from the surface 
to the deep seafloor. They are deployed in an array 
near the Equator to gather data for NOAA's Equatorial 
Pacific Ocean Climate Studies (EPOCS), looking into 
the apparent linkage between changing sea-surface tem- 
peratures at the Equator and shifts in global weather 
and climate. 

The ship will then make a long equatorial transect 
from the EPOCS site to west of the international date 
line, making further measurements related to the prob- 
lem of climate variability. 

After a brief port call at the U.S. Navy base at 
Kwajalein Atoll, the OCEANOGRAPHER will sail for 
the Sulu Sea, southwest of the Philippines. There, 
American and Filipino scientists will conduct a 3-week 
study of large, submerged waves, called internal waves, 
that appear to be a major force over the world's con- 
tinental shelves. Data from instrumentation aboard the 
ship and from submerged instrument moorings will be 
combined with data from passing NOAA and NASA satel- 
lites to enable scientists to probe these poorly under- 
stood phenomena. 

Leaving the Sulu Sea, the OCEANOGRAPHER will 
pay a short call at Subic Bay in the Philippines, then 
steam for Naha, Okinawa, where the first group of 
Chinese oceanographers will board the ship to begin 
laying current meters across the China Sea en route 
to Shanghai. 

The gleaming white "floating laboratory" will arrive 
off Shanghai about June 4, to begin its historic month- 
long scientific visit to the Peoples Republic of China. 
About June 9 the American ship will leave Shanghai, 
joined by a Chinese research vessel. American and 
Chinese scientists on both vessels will spend about a 
month probing the currents, sedimentation processes, 
marine geology, and life forms of the broad continental 
shelf off the East China Sea, with heavy emphasis on 
how these are affected by the massive discharge of the 
Chang Jiang. 

The research is expected to benefit Chinese efforts 
at assessing human impacts on their marine environ- 
ment, and also to provide U.S. scientists with informa- 
tion that can be applied to similar environmental prob- 
lems here. The United States will benefit from this 


research because this area provides a unique opportun- 


ity to study intense sedimentation in a shallow sea. 
The sediment discharge of the Chang Jiang is large, 

and the continental shelf of this estuary is one of the 
widest in the world. By studying the mechanisms of 
sedimentation in this area, an understanding will be 
gained of the processes--physical, chemical, and geo- 
logical--that have formed sediments in our own country 
and worldwide. Similar processes occur off the coast 

of the United States, but nowhere on a scale comparable 
to that in the East China Sea. 

The U.S.-China Marine Sediments Study is a key 
element in realizing the intent of a protocol signed in 
Beijing (Peking) on May 8,1979, by NOAA Administrator 
Richard A. Frank, for the United States, and Shen Zhen- 
dong, Director of the National Bureau of Oceanography, 
for China. 

The OCEANOGRAPHER is one of four Class I re- 


search ships in NOAA's 25-vessel research and survey 
fleet. 


HYPOTHERMIA CONFERENCE SHEDS NEW LIGHT 
ON COLD-RELATED DEATHS 

Victims of exposure or cold-water drowning should 
be thoroughly warmed before being declared dead, ac- 
cording to medical experts at a recent International 
Conference on Hypothermia. 

Cold puts these victims into a "metabolic icebox" 
in which body processes are slowed down. Because of 
this slow down, there is a better chance that victims 
can survive drastic drops in their internal body temper- 
ature. It has been found that cold-water drowning vic- 
tims submerged for up to 30 min have been revived with- 
out brain damage. 

Over 200 people from five nations gathered at the 
University of Rhode Island (URI) recently for the first 
meeting held to examine what is currently known about 
hypothermia and its treatment. Meeting sponsors in- 
cluded URI, the American National Red Cross, the Sea 
Grant Program, the U.S. Coast Guard, and the Under- 
sea Medical Society. 

Hypothermia is the internal cooling of the body, 
which is caused by exposure to cold air or water. Low- 
ering of this temperature to the 70s can result in death. 
Recognition of hypothermia as a leading cause in cold- 
water drownings and as a contributor to deaths among 
elderly and children has recently received national at- 
tention. 

Current research into hypothermia, particularly its 
role in cold-water drownings, has shown that many of 
the former rules about treatment of hypothermic vic- 
tims need to be changed. This conference began the 
development of standardized treatment techniques based 
on these new discoveries of the body's reaction to cold. 

The conference produced some general guidelines 
for the public to follow in recognizing and treating hypo- 
thermia. To determine how hypothermic a victim is, 
experts recommend relying upon observations of the 
victim's behavior and the administration of simpletests. 
Thermometers are not reliable because those in use 
only measure down to 94 degrees and reflect surface 
body temperature rather than the critical internal body 
temperature. 

Mild hypothermia victims with internal body temper- 
atures above 90°F will still be able to think clearly de- 
spite feeling extremely cold or shivering violently. The 
recommended treatment is to insulate the victims from 
the cold. A warm drink, while not adding greatly to in- 
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creasing the internal body temperature, can still make 
the victim begin to feel warmer while the body is re- 
covering. 

If the victim is stumbling, appears drunk, and can- 
not answer simple questions or count backwards, it is 
likely that severe hypothermia has occurred, and the 
body core has cooled below 90°F. These victims are 
unable to defend themselves from the cold, and some- 
one else must take charge. The victim should be in- 
sulated or moved out of the cold environment, and 
gentle heating such as trunk-to-trunk body rewarming 
or hot water bottles can be applied to stop further 
cooling. Heart attacks can be brought on if the victim 
is excessively jarred, so great care should be taken 
in transporting or moving the victim. 

Treatment should not be stopped once a victim be- 
gins to feel warm. Since skin temperatures rise more 
quickly than internal temperatures, the victim will be- 
gin feeling better more quickly before the elevation of 
the core temperature. It is essential, therefore, to 
keep the victim under observation to ensure that the in- 
ternal warming has happened. 

If a victim is unconscious, the breathing passage 
should be checked to see that it is clear, and the vic- 
tim's pulse should be taken. Many conference partici- 
pants believed that CPR (cardiopulmonary resuscita- 
tion) should be applied only if there is no sign of apulse. 
In light of the fact that the body is in a metabolic icebox 
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state where body processes are slowed but not stopped, 
the question of whether CPR is appropriate needs to be 
resolved in the immediate future. 

Additional information about hypothermia and its 
treatment can be obtained by writing for either the con- 
ference proceedings or for a hypothermia handbook. 
Both will be available later this year from the URI Ma- 
rine Advisory Service, Narragansett Bay Campus, 
Narragansett, RI 02882. 


NEW AIR SEARCH METHOD STUDIED 

In an effort to improve the effectiveness of air 
searches, the U.S. Coast Guard is studying the use 
of the oldest flying machines--birds. 

In cooperation with the Naval Ocean Systems Cen- 
ter, the Coast Guard and the U.S. Marine Corps have 
successfully tested pigeons trained to spot orange ob- 
jects at sea. The prototype of project "Sea Hunt" was 
designed in July 1976. Research has continued since 
then. 

Three pigeons were trained in 18 mo, graduating 
from training on land to airborne trials (fig. 45). 
Pigeons were selected because of their ability to see 
a much larger visual field than people in the same 
amount of time. During air trials in Hawaii the birds 
were strapped inside a plexiglass pod attached to the 
underside of Coast Guard helicopters. Each bird was 
enclosed in a separate compartment facing a different 


Figure 45. --The plexiglass pod housing the lookout pidgeons as seen on the underside of the helicopter. U.S. 


Coast Guard Photo. 
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direction (cover). The birds were trained to report 
orange objects they detected on the ocean's surface by 
pecking a key. Lights in the cockpit told the pilot 
which bird had spotted the target, thus indicating in 
which direction to look. 

The helicopter was flown 7 to 8 mi out to sea, and 
an 18-in international orange buoy was dropped into 
the water. A fix was taken to mark its position. The 
helicopter was then flown an additional 5 mi seaward, 
and the pigeons were placed in their observation cham- 
ber. The aircraft then reversed course and attempted 
to relocate the buoy. Each run was planned to pass 
within 1/2 mi of the target at an altitude of approxi- 
mately 500 ft. All four aircrewmen aboard visually 
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searched for the buoy. In approximately 77 percent of 
the runs the pigeons spotted the buoy before the crew- 
men. The pigeons sighted the buoy on the first pass 
97 percent of the time compared to 30 percent by the 
crewmembers. 

Coast Guard pilots who have participated in the pro- 
ject are convinced that pigeons are more efficient than 
people in searching for small objects of a specific color. 
International orange was chosen for the study because 
of its use in life vests. Pigeons have since been trained 
to spot red or yellow as well. Virtually every commer- 
cial airliner, commercial vessel, most military craft, 
and most privately owned vessels and planes carry red, 
orange, or yellow life vests or liferafts. 


become available. 


The Smooth Log (complete with cyclone tracks, climatological data from U.S. Ocean Buoys, and gale and 
wave tables) is a definitive report on average monthly weather systems, the primary storms which affected 
marine areas, and late-reported ship casualties for 2 mo. 
weather for 2 more recent months, prepared as soon as the necessary meteorological analyses and other data 
For both Smooth and Rough Logs, storms are discussed during the month in which they 
first developed. Unless stated otherwise, all winds are sustained winds and not wind gusts. 


The Rough Log is a preliminary account of the 


MOOTH LOG, NOVEMBER 1979--The weather pat- 
terns were more intense than the normals indicate. 
The Icelandic Low at 995 mb was normally located 
southwest of Keflavik but 8 mb deeper. The secondary 
Low over the Norwegian Sea was 9mb lower at 996 mb. 
The Azores High at 1025 mb was off Lisbon 800 mi 
northeast of its usual 1019-mb position. Over the 
United States the pressure was slightly higher than nor- 


mal over the northwest and eastern-central States (fig. 
46). 


There were several significant areas of pressure 
anomalies. There were three negative centers--two 
minus 9 mb associated with the two low centers of the 
Icelandic Low and a minus 3-mb center northwest of 
the Azores Islands. The two positive centers were 
positioned off Lisbon at 8 mb and another of 5 mb to 
the south of Sable Island. 

In the upper air at 700 mb the primary long-wave 
trough stretched from Hudson Bay to west Texas. 
This is a retrograded position from its normal slight- 
ly west of the Appalachian Mountains. The normal 
long-wave trough over western Europe was displaced 
to eastern Europe. There was a short-wave trough 
along longitude 40°W. 

The storm tracks differed considerably from clima- 
tology. A primary track extended from the Great 
Lakes across Labrador. Here it was joined by two 
storms from the U.S. East Coast. From Labrador 
the tracks were east-northeastward to a point south 
of Kap Farvel where a branch split northward toward 
the Denmark Strait and the other branch later turned 
northward to east of Iceland. An anomalous primary 
track stretched from the central Atlantic near 30°N, 
45°W, to the Faeroe Islands. 


Smooth Log, North Atlantic Weather 


Figure 46.--November 1979 mean pressure chart. 


During November wave climatology shows a 50- 
percent chance for waves higher than 12 ft over an 
area south of Iceland roughly bound by 50° to 60°N and 
15° to 25°W. 


There were no tropical cyclones this month, which 
ends this year's season. There were eight named 
storms in 1979--Ana, Bob, Claudette, David, Elena, 
Frederic, Gloria, Henri--of which five--Bob, David, 
Frederic, Gloria, Henri--were hurricanes. There 
was also one subtropical storm this year. The long- 
term average of named storms and hurricanes is 10 
and 6, respectively, so that overall tropical storm/ 
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hurricane activity was below normal. However, the 
five landfalls of storms/hurricanes in the United 
States including three hurricanes and one major hur- 
ricane were near or above the long-term averages of 
three, two, and one, respectively. 

For the first time in over a decade the Lesser An- 
tilles, Puerto Rico, Virgin Islands, and southeast 
Florida were seriously threatened and affected by hur- 
ricanes. The Mobile, Ala., and Pascagoula, Miss., 
areas had their most intense hurricane of this century. 
Frederic was the first hurricane to strike Mobile di- 
rectly since 1926. David made landfall just north of 
Palm Beach, Fla., and again at Savannah Beach, Ga. 
Other U.S. landfalls were tropical storm Claudette 
near Beaumont, Tex., which produced an unofficial 
report of 42 in of rain in 24 hr near Alvin, Tex., 
which would be a U.S. record; hurricane Bob in the 
New Orleans area as a minimal hurricane; and trop- 
ical storm Elena which had little effect on the upper 
Texas coast. 

Frederic brought wind gusts of 126 kn to Dauphin 
Island, Ala., and a 12-ft storm surge which destroyed 
much of Guif Shores, Alabama. The most in- 
tense hurricane of the season, and maybe of this cen- 
tury in that area, was David with estimated winds ex- 
ceeding 150 kn while south of Puerto Rico. David 
devastated the island of Dominica, killing an estimated 
56 persons and leaving 60,000 of the 80,000 residents 
homeless. David struck the city of Santo Domingo with 
about the same intensity and continued north across the 


Dominican Republic with devastating floods from torren- 


tial rainfall. The government of the Dominican Repub- 
lic estimates the death toll at 1,200 with damages in ex- 
cess of $1 billion. ; 

In the United States death tolls in David and Frede- 
ric were each less than 15, most of them indirect. 
Bob and Claudette each caused one death. Damage 
from Frederic is expected to exceed $2 billion, which 
could make it the costliest U.S. hurricane in history. 
David and Claudette both caused over $100 million da- 
mage in the United States. 

The annual article describing the 1979 tropical cy- 
clones is in the March 1979 issue. 


Extratropical Cyclones--The first few days of the 
month the ocean was dominated by an October storm. 
As this LOW moved over the Norwegian Sea, high 
pressure was the dominant feature from Spain to the 
eastern United States. Weak LOWs were found at 
various times in all quadrants around the high pres- 
sure. Several of the LOWs making up the storm track 
out of the central ocean occurred during this time. 
There were some minimal gale-force winds, and one 
had tropical characteristics. A frontal wave deepen- 
ed rapidly over Lake Superior on the 8th, and a storm 
warning was issued for 50- to 60-kn winds with gales 
for Lakes Michigan and Huron. A ship reported 48 kn 
and 13-ft waves on Lake Superior. 


The first significant marine storm of the month came 
out of the southwest. It raced northeastward with an 
upper air short-wave trough until the 11th, when a 
closed circulation developed in the middle atmosphere. 
This slowed its eastward plunge. The storm tracked 
lengthwise across Lake Erie during the night of the 
9th. This brought record cold temperatures to the 
Lakes on the morning of the 10th. This was in 


sharp contrast to the high temperatures along the 
mid-Atlantic coast, which was under southerly flow 
from a HIGH off that coast. The precipitation with 
this storm resulted in various locations, including 
Baltimore, exceeding their record yearly rainfall 
totals. 

On the 11th two ships between Cape Race and Kap 
Farvel had 40- and 44-kn winds. At 0000 on the 12th 
the 986-mb center passed over Kap Farvel. At 1200 
the storm was still deepening. The OLAU WEST near 
Kap Farvel had 70-kn winds and 39-ft seas. The re- 
port from the Kap itself was blurred on the chart, but 
it appeared to be 50 kn. The BAMSA DAN was nearby 
with 52 kn and 26 ft. 

On the 12th and 13th the storm was traveling east- 
ward at only 5 to10 kn. At 1200 on the 13th the MAN- 
CHESTER RENOWN (56°N, 32°W) had 52-kn winds 
driving 25-ft seas with 49-ft swells. At 1800 the 
winds had increased to 55 kn with incredible 33-ft 
seas and 57-ft swells. Other ships around the area 
had waves up to 25 ft. At 0000 on the 14th her waves 
were down to 50 ft and by 1200 to 25 ft. At 1800 four 
American ships were in the high-wave area. They 
were the AMERICAN ACCORD - 20 ft, AMERICAN 
ARCHER - 39 ft, AMERICAN LEGEND - 25 ft, and 
SEA-LAND PRODUCER - 41 ft. Other ships in the 
northwest flow had joined the 25-ft wave club. On 
the 15th the high waves had reached OWS Romeo 
who recorded 33-ft seas. The AMERICAN ARCHER 
(48°N, 21°W) was battered by 39-ft seas and swells 
on her starboard quarter. A closed LOW had formed 
at the point of occlusion on the 14th over the English 
Channel. On the 16th this LOW absorbed the original 
one and moved inland. 


This was one of a series of frontal waves that formed 
on a front that moved off the U.S. East Coast and was 
stalled by high pressure farther to the east. This par- 
ticular wave was identified on the 12th. It traveled 
along the coast offshore. By 1200 on the 15th it 
was over Stephenville at 992 mb. The USNS COMET 
(36°N, 48°W) was between the front and the high, where 
the gradient had tightened, with 54-kn winds. Six hours 
later, as the front pushed eastward and the ship sailed 
westward, the winds increased to 58 kn. 

On the 16th at 1200 the 976-mb storm was about 250 
mi south of Kap Farvel. A Belgian ship near 53°N, 
44°W, had 55-kn winds. OWS Charlie experienced 45- 
kn winds and 23-ft waves. On the 17th the point of oc- 
clusion passed directly over OWS Lima. She had al- 
most 60 kn all day with maximum seas of 34 ft and 
swells of 49 ft. The DOCKLIFT II nearby estimated 
the winds at 70 kn but didn't venture out to check the 
waves. Early on the 18th the winds and waves at Lima 
relaxed as the storm moved eastward over the Faeroe 
Islands. Ships and platforms on the North Sea suffered 
40- to 50-kn winds. 


As the storm !.it the Norwegian coast it deteriorated 
rapidly. 


This Atlantic storm traveled more than half way around 
the world as an identifiable circulation. The LOW was 
originally identified over western Mongolia on the 3d. 

It traveled across the Bering Sea to the Beaufort Sea, 
then southeastward across Canada. On the 16th it was 
over the Gulf of St. Lawrence. On the 17th the MI- 
FUNEASAN MARU (46°N, 53°W) found 50-kn winds off 


Cape Race. The storm deepened rapidly as its center 
crossed the coast. At 0000 on the 18th it was near 
Belle Isle at 974 mb. The CAPE ROGER was also off 
Cape Race with 68-kn winds, 28-ft seas, and 31-ft 
swells. Charlie was now under the influence of this 
storm with 45-kn winds and 20-ft seas. The MAN- 
CHESTER CRUSADE (52°N, 47°W) had 60-kn south- 
westerly winds with 26-ft waves. At 1200 the BRUAR- 
FOSS registered 964 mb near the 956-mb center with 
52-kn winds. 

The storm made a cyclonic loop on the 18th and 
19th near 55°N, 50°W. Winds of 50 kn were the 
highest reported on the 19th. The C.P. VOYA- 
GEUR also found 50 kn in the same area relative to 
the storm center on the 20th. The storm was weak- 
ening on the 21st as it moved toward Iceland. It 


moved across the Island on the 23d and disappeared 
on the 24th. 


This small LOW developed over the desolate snow 
area of northern Quebec on the 23d. It moved across 
the Strait of Belle Isle. A cold HIGH from northern 
Canada was pushing southeastward and joined forces 
with another HIGH off the east coast of the United 
States. At 1200 on the 24th the LOW was 994 mb at 
44°N, 45°W. The cold HIGH was centered south of 
Goose Bay feeding Arctic air over the warmer water 
resulting in high instability. The C.V. LIGHTNING 
(42°N, 51°W) was hit by 40-kn winds, 20-ft seas, and 
30-ft swells. Not too far away the SEATRAIN TICON- 
DEROGA (42°N, 48°W) suffered 53-kn winds but only 
16-ft seas. 

On the 25th the storm was 984 mb. There were 
many reports of storm-force winds and waves over 
25 ft. The higher waves were in the southwest quad- 
rant. The COUADONGA, NEDLLOYD ROTTERDAM, 
and SEA-LAND PRODUCER all found 33-ft seas. 
Mainly strong gales continued into the 26th with the 
sea and swell slacking off a bit. The EXPORT LEA- 
DER was sailing westward and at 0200 on the 26th 
near 38°N, 37°W, had 33-ft seas and 41-ft swells. 
She had started picking up 20-ft waves on the 0600 ob- 
servation of the 25th. The windspeed gradually in- 
creased from 10 kn to 50 kn as the ship passed south 
of the center into the southwest quadrant. The 
swell waves were over 30 ft for over 15 hr. At 
1600 on the 26th they had decreased to 16 ft, but 
they picked up again on the 0000 observation of the 
27th to 30 ft. At 1800 the wind was 45 kn out of the 
northwest, and the seas were 25 ft with 49-ft swells. 
The winds and seas died down early on the 28th. 
There were two LOWs, another had formed south of 
this one, that made up the total cyclonic circulation 
which extended from north of Iceland to 30°N. It also 
covered the area east of 50°W to Europe. 

On the 27th the RAEBURN (40°N, 39°W) was south- 
west of the center with 46-kn winds and 33-ft seas. 
OWS Romeo had 26-ft seas. Other ships had winds 
up to 50 kn and waves up to 25 ft. There were fewer 
reports on the 28th with the higher winds now associ- 
ated with the northern LOW near Iceland. The SVAL- 
BAKUR near 67°N, 22°W, had 60-kn winds north of 
the Island. Others were in the strong gale to storm 
category. 

The storm started moving northward at an accel- 
erated rate on the 29th and filled. It passed north of 
Scotland and disappeared over Scandinavia. 


This storm came out of the Oklahoma panhandle. Early 
on the 28th it moved over the Great Lakes as a frontal 
wave but immediately started deepening. On the 30th 
the LOW was centered near 57°N, 43°W, at 972 mb. 
Some strong gales were being reported with 20 ft the 
maximum waves. The storm continued deepening, and 
at 1200, December 1 it was 954 mb west of Iceland. 
Several ships were reporting winds near 50 kn with the 
waves increasing to 25 ft. At 1800 a ship near 56°N, 
38°W, estimated the wind as 68 kn. Waves of 20 ft rea- 
ched southward past C7C. 

By 0000 on the 2d the LOW was centered over Ice- 
land at 946 mb. There were not too many ships re- 
porting, but the GENERAL MADALINSKI (57°N, 36°W) 
reported 70-kn winds but no waves. Lima measured 
the swells as 28 ft. The C.P. TRADER near 52°N, 
42°W, had 23-ft swells. As this LOW moved north of 
Iceland, another LOW formed east of Kap Farvel, elon- 
gating the circulation and keeping high winds and waves 
from Labrador to Norway. The MADALINSKI, sailing 
eastward, continued to have winds near 60 kn. The 
seas and swells were near 20 ft as far south as 50°N. 

On the 3d the LOW was filling over the Greenland 
Sea. The second LOW was following as yet another 
formed near Kap Farvel. 


Casualties--The Greek motor vessel BELA had rudder 
damage in the Ionian Sea on the 4th in stormy weather. 
The 499-ton Danish ERIK BOYE sank east of Gibralter 
on the 6th after a collision in fog with the 15, 744-ton 
GOLDEN MIRANDA. The GOLDEN MIRANDA picked 
up all the crew safely. That same day in the same 
area the 5,977-ton DJATIMULIA and the 20, 307-ton 
TEL-AVIV collided in fog. One crewman was killed 
and three injured aboard the DJATIMULIA. 

The 579-ton Dutch ADRIANA had a cargo of barrels 
shift in heavy weather in the English Channel on the 
6th. This was a bad day as the 1,028-ton POOL FISH- 
ER capsized and sank near the Isle of Wight. Three 
crew were dead and 10 missing. On the 15th the 1, 599- 
ton Danish PETER SIF lost two containers in heavy wea- 
ther off Ushant. Vessel took water and listed and sank 
on the 16th. All the crew were saved. The 19th was a 
bad day on the Mediterranean. The 8,903-ton MARINA 
T. sank during heavy weather at Piraeus and the 2, 982- 
ton SERENE MED drifted in bad weather and grounded 
near Annaba Bay. 

The Greek vessel SARONIC SEA (8,808 tons) was 
blown ashore from anchorage at the north end of the 
Welland Canal. The British BOSWELL reported heavy 
weather damage at Buenos Aires on a voyage from 
Britain. The 1,118-ton BLACK SEA last reported 5 
to 7 mi off the Black Sea entrance to Bosporous on the 
28th. Lifeboats and jackets were found, and it is sus- 
pected that she capsized in stormy weather. 


MOOTH LOG, DECEMBER 1979--The primary 

storm track came across southern Canada by way 
of the Great Lakes. The track then continued east- 
ward to Newfoundland and across the water to Scot- 
land. Many of the storms could be traced to the Pacific. 
Several LOWs wandered over the water between Kap 
Farvel and Iceland. There was a secondary storm path 
over Hudson Bay, but most storms dissipated before 
reaching the shipping lanes. The major difference be- 
tween the paths of the cyclones this month and clima- 
tology was the absence of a branch of the primary path 
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Figure 47.--December 1979 mean pressure chart. 


from Newfoundland into Baffin Bay. 

The mean sea-level pressure pattern was not vastly 
different from climatology. The Icelandic Low at 989 
mb was normally located near 63°N, 30°W, but 11 mb 
deeper than normal. A secondary LOW over the Nor- 
wegian Sea was not present. The Azores High at 1026 
mb was shifted about 600 mi east of its normal 1021- 
mb location to about 200 mi southwest of Lisbon (fig. 
47). 

The major sea-level pressure departure centers 
were collocated with the pressure centers. A minus 
12-mb anomally was centered near 62°N, 30°W, anda 
plus 6-mb center was over southern Portugal. The 
United States and Europe south of latitude 50°N both 
had higher pressure than normal. 

The upper air pattern at 700 mb showed a major 
trough southwestward from a LOW over southern 
Greenland and paralleling the east coast of the United 
States. This was an anomalous LOW southeast of the 
primary LOW over Devon Island. The primary LOW 
was 83 m deeper than the climatic normal. The upper- 
air winds were primarily zonal across the ocean be- 
tween latitudes 30° and 60°N. 

Wave climatology shows a large area south of Ice- 
land where there is a 50-percent chance of waves 
greater than 12 ft. A smaller oval area within that 
area shows a 15-percent chance for waves over 20 ft. 


Extratropical Cyclones--A trough deepened as it 
moved off the New England coast, and a 1010-mb LOW 
formed south of Cape Sable. On the 3d the EL PASO 
ARZEW found 45-kn winds near the trough line. The 
LOW was racing northeastward under zonal upper-air 
flow. The AMERICAN ARCHER east of the storm had 
33-ft waves, and the GEORGE WALTON had 55-kn 
winds. There was strong southwesterly flow ahead of 
the storm and its front from latitude 40°N to Scandi- 
navia. Ships and platforms in the North Sea were being 
hit by winds up to 55 kn. The DRUPA at 61°N, 01°W, 
had 50-kn winds and 23-ft waves. At 1200 on the 4th 
the 968-mb LOW was near the Faeroe Islands. Ireland 
and western England were ripped by gale-force winds. 
At 0000 on the 5th the PLAT (62°N, 0°W) reported 83- 
kn winds with 39-ft seas. Others had 50- to 60-kn 
winds with one calling the seas 43 ft. By 1200 the 
storm was 948 mb near 69°N, 11°E. The winds were 


decreasing over the North Sea, but OWS Mike mea- 
sured 40 kn during 21-ft seas. A station on the Nor- 
wegian coast appeared to report 45 kn. For sucha 
deep storm, it was still moving very fast. Twenty- 
four hours later it was over northern U.S.S.R. and 
no longer threatening Atlantic shipping. 


As the storm above raced ahead, it left this small 
LOW behind on the 3d. The JADRON (39°N, 34°W) in 
the southwesterly flow between the two LOWs had 52- 
kn winds on the 4th. On the 5th several ships had 
winds near storm strength in the vicinity of 40°N,27°W, 
with waves up to 20 ft. 

By 1200 on the 6th the LOW was 994 mb slightly 
west of OWS Romeo. The CHAMPAGNE off the coast 
of Portugal had 50-kn winds. Romeo had 35-kn winds 
and 23-ft seas, while a ship south of the center had 
25-ft swell waves. Early on the 8th the LOW dissipa- 
ted over the North Sea. 


As a LOW rushed into the Labrador Sea on the 7th, a 
frontal wave formed over the St. Lawrence River. The 
southwesterly flow ahead of the front was already well 
established, and the MAIZURU MARU found 40-kn gales 
near 40°N, 58°W. By 1200 on the 8th the storm was 960 
mb near 54°N, 36°W. The AMERICAN LEADER (46°N, 
37°W) found 55-kn winds and 30-ft waves. The SEA- 
LAND RESOURCE was some distance west (40°N, 56°W) 
with only 45 kn, but her swell waves were also 30 ft. 

On the 9th there were many reports of winds in the 
40- to 50-kn range. OWS Romeo measured 40 kn with 
30-ft seas. The high winds and waves continued into 
the 10th. The RUBENS (47°N, 31°W) was buffeted by 
58-kn winds and 33-ft seas. 

On the 10th the primary LOW turned northwestward 
as another LOW broke off and continued eastward and 
a frontal wave was moving through the southern part of 


the storm. On the 11th the LOW disappeared off Green- 
land. 


This storm raced eastward across the Great Lakes on 
the 7th and 8th and was over the Gulf of St. Lawrence 
at 0000 on the 9th. At this time the SEA-LAND RE- 
SOURCE (40°N, 60°W) was passing through the cold 
front with 40-kn winds. At 1200 her winds were 45 kn 
with 30-ft swell waves. The ATLANTIC CONVEYOR 
(43°N, 60°W) was battling 55-kn winds, 30-ft seas, and 
20-ft swells about 40° off the seas. The BENVORLICH 
also had over 50-kn winds farther east. 

With the arrival of the 10th the YOUNG AMERICA 
was about 450 mi southeast of the 982-mb center with 
50-kn winds and 16-ft waves. On the 11th the LOW 
was absorbed into the circulation of the storm above. 


Monster of the Month--A frontal wave raced eastward 
over the Great Lakes on the 9th. It was over Nova 
Scotia on the 10th. The 0000 analysis of the 11th 
showed a double LOW with the southern one destined 
to be the potent one. The FORT CALGARY had 45-kn 
gales with 21-ft seas and 30-ft swells. The MAJORIE 
LYKES (42°N, 52°W) was nearby with 50-kn winds and 
21-ft waves. At 1200 the LOW was 986 mb near 
48°N, 37°W. The RUBENS (46°N, 35°W) radioed an en- 
counter with 70-kn winds and 25-ft waves, while the 
WESTERIA (44°N, 41°W) called the winds 60 kn and 
the waves 30 ft. The high winds and waves continued 
into the 12th with several reports of winds over 60 kn 
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and waves as high as 39 ft. 
near OWS Lima about 1800. 

On the 13th the storm was 958 mb near 61°N, 15°W. 
The AMERICAN ARCHER recorded a minimum pres- 
sure of 959 mb as she sailed through the storm, 
but her maximum winds were only 40 kn. She did 
manage seas and swells up to 30 ft for over 24 hr. OWS 
Lima was severely mauled, measuring winds as high 
as 75 kn and waves up to 49 ft. The ships and platforms 
on the North Sea were faring little better. The LOW 
was moving northward, and on the 14th slightly west- 
ward. A frontal wave was moving eastward along lati- 
tude 50°N and weakening the flow to some extent. The 
winds were now in the 40- to 50-kn range, but there 
were many wave reports near 30 ft and one of 39 ft at 
54°N, 32°W. The storm moved over Iceland on the 14th, 
and another system took over on the 15th, 

This continuation of the storm was the frontal wave 
mentioned earlier. By 1200 on the 14th it was 974 mb 
near 54°N, 17°W. Several ships sent observations of 
near 50 kn and waves over 30 ft. OWS Romeo mea- 
sured 44 kn and 33-ft seas. At 1800 the NIPPON MA- 
RU (49°N, 12°W) quoted 60-kn winds and 49-ft seas and 
swells. Three hours later Romeo had 39-ft seas. The 
Bay of Biscay and the North Sea were hard hit. Winds 
with gusts to 85 kn and torrential rains hit southern Eng- 
land according to the automobile club. Trees were up- 
rooted, roads blocked, and flooding reported. Coastal 
areas may have had winds up to 100 kn. 

Many ships were in trouble, especially fishing ves- 
sels. The 3,338-ton SKOPELOS SKY broke up on rocks 
off the north Cornish coast. Some of the ships involved 
(in no particular order) included the HERMOD, TURGUT 
REIS, RIO BRANCO, EAGLE, STEPHAN JANTZEN, 
FENRIS, OBORG, ATRIA, MAGALI, ARINKA, HEYE P., 
BRITISH UNITY, LINA VON BARGEN, BLENHEIM, MA- 
NOR PARK, SAINT PATRICK, NIELS HENRIK ABEL, 
MINGARY, NYBORG, GEORGIOS TSAKIROGLOU, and 
the TRANSDENIZ. 

At 1200 on the 15th the 970-mb LOW was near 55°N, 
05°E. Gales were still hitting the United Kingdom. As 
the LOW moved over the Baltic Sea, it deteriorated rap- 
idly, but a new storm was moving over northern Scot- 
land on the 16th and 17th. This one was 962 mb at 0000 
on the 17th. The KLJAFOSS (56°N, 06°W) reported 68- 
kn winds with many others in the 50- and 60-kn category. 
The waves reported were not nearly as high as might be 
expected, only 20 to 25 ft. There was one report of 39 
ft by the ZARIA near 54°N, 02°E. As the storm moved 
over Scandinavia, it weakened. 


The storm passed very 


This frontal wave was identified on the 13th over the 


Smoky Mountains. By 0000 on the 15th the 992-mb 
storm had raced to 45°N, 52°W. There were a few 
gale reports. On the 16th the ATLANTIC COGNAC at 
49°N, 44°W, had 74-kn winds from the northwest. The 
storm passed south of Lima about 0600, and at 1200 
she had 55-kn winds and 28-ft seas. The TFL INDE- 
PENDENCE measured 63-kn winds at 50°N, 28°W, and 
the SEATRAIN CHARLESTON had 41-ft waves at 51°N, 
23°W. Others measured seas and swells to 33 ft. At 
1800 Lima had 58-kn winds. The North Sea was hard hit 
again by this storm, with winds up to 60 kn and waves 
to 39 ft. The pressure was 960 mb as it passed over 
the Orkney Islands. The storm quickly disintegrated 
as it passed over the Baltic Sea. 


This was a fast-developing storm. It was first analy- 
zed on the 1800 chart of the 16th over western New 
York. It moved eastward until late on the 17th, when 
it collided with a slow-moving, large HIGH which was 
blocking the normal storm track. Three ships were 
caught in the tightening gradient between the two pres- 
sure systems with winds near 60 kn. They were the 
ALERT (39-ft waves), ORJEN, and ZIM HAIFA. 

As the storm turned northward it deepened rapidly 
from 996 mb to 970 mb in 12 hr at 0000 on the 18th. 
The island of Miquelon measured 50-kn winds. The 
SUNEMERILLON added its name to those with 60-kn 
winds. The TFL INDEPENDENCE now was fighting 
25-ft seas and swells. 

On the 19th the storm passed through the Davis 
Strait. Two ships in the strait had winds of 56 and 60 
kn; two land stations measured 40 kn, one on each 
side of the strait from opposite directions. The LOW 
continued up Baffin Bay to disappear on the 20th. 


To get back to that large HIGH. It started out over the 
central United States on the 14th and traveled eastward 
slowly increasing in strength. At 1200 on the 15th it 
crossed the East Coast at 1036 mb. Its center moved 
along latitude 42°N until turning northeastward on the 
17th. By 1200 on the 19th it was 1047 mb near 50°N, 
23°W. It was quite a large HIGH for a maritime one. 
Its anticyclonic influence was felt from latitude 15°N 
to 75°N and longitude 45°W to 05°E. 

On the 20th a LOW formed over Denmark Strait, 
pulling a front against the northwest quadrant, andthe 
HIGH started retreating southward with the pressure 
falling. By the 23d it had reached a more normal 30°N 
latitude and 1026-mb pressure. 


This was a series of LOWs that formed and dissipated 
between Greenland and Iceland. On the 20th a LOW was 
analyzed over Scoresby Sound. A station on the north- 
west tip of Iceland measured 40-kn winds. On the 21st 
the weather station on the icecap at 65°N quoted a 40- 
kn wind and a -34°C temperature. On the 0600 analysis 
the LOW had suddenly jumped about 300 mi south. 

On the 22d the KRPAN (56°N, 40°W) had 60-kn winds 
and the icecap station also had 60 kn with the tempera- 
ture now -38°C. Later in the day at 1800 the KRPAN 
(55°N, 41°W) had 68-kn winds and 20-ft seas. The 970- 
mb LOW was slowly drifting eastward with a small 
southerly component. As the large HIGH moved south- 
ward, the cyclonic circulation expanded with a loosening 
of the gradient. 

The SAARBRUECKEN was in Denmark Strait on the 
23d with 52-kn northeasterly winds. The LOW wandered 


{ 
> 
\) 
| 
me 

ke 
fe 
| 

| 

209 a 


around the area until the 26th, when another center form- 
ed and moved off to the Baltic Sea. 


This was a short-lived Mediterranean storm. It began 
as a heat LOW over Algeria and traveled northward 
over the Algerian coast. It was 988 mb at 1200 on the 
21st. A desert station had 40-kn easterly winds, and 
a ship off Barcelona had 40-kn northerly winds. On 
the 22d several ships on the Mediterranean reported 
40-kn winds, and one reported 50 kn off Constantine. 
Coastal land stations were also measuring 40 kn. On 
the 23d the LOW was over northern Italy as another 
formed north of the Alps. : 

As the LOW dissipated, a strong trough remained 
bringing strong winds and high seas to the Italian coast. 
Nine ships were reported aground near Naples. In 
addition, six small coasters were damaged and a float- 
ing dock and hydrofoil were described as semisunk at 
their moorings. The 6,399-ton EASTERN EXPRESS 
went aground off the port of Carrara. Other ships in 
difficulty were the CRETAN REEFER towed by the tug 
ENGLISHMAN, the MICHALIS, PINE FOREST, and 
STAVROS S. Also the TONY (983 tons) and the LINDA 
ROSE (500 tons) ran aground at Baia, Italy. 


This series of frontal waves and small LOWs badly 
damaged the United Kingdom. The 0000 chart of the 
26th showed a deep LOW near Iceland with a trough 
extending southward over the Irish Sea. There were 
two weak LOWs near latitude 40°N in the central ocean. 
By 1200 the trough had developed into a front, and the 
two LOWs were traveling northeastward along the front. 
The gradient east of the front became very tight. Coa- 
stal stations were reporting winds up to 35 kn on the 
27th. Heavy rains accompanied the storm, especially 
as the waves moved along the front. Ships in the Bay of 
Biscay and observing platforms in the North Sea mea- 
sured winds of 50 kn and greater with waves of 20 to 25 
ft. The GYOS reported swells of 36 ft in the Bay of Bis- 
cay. 

The night of the 27th some 2,000 people were evac- 
uated from their homes in South Wales because of the 
storms and flooding. Two hundred people were res- 
cued from a mobile home park in Dorset. Destruction 
was widespread. At least 10 people were dead. A 
cargo jet crashed when it was hit by a strong wind gust 
= landing at Heathrow airport. The crew was res- 
cu 

Some of the ships that appeared to be involved in the 
storm and had damage of various types were the AE- 
GIS CAPTAIN, BUNGA PERMAI, CARO, DAMIAN, 
HASSEL, LION, MARATHA MARINER, and WINN HEL- 
LESKOV. The barge INTERMAC 600 broke from tow 
of the GULF MAJESTY and grounded at Cornwall. On 
the 28th the front moved over the North Sea and the 
weather conditions improved rapidly. The 15,673-ton 
ferry TOR SCANDINAVIA was forced aground on the 
coast of Sweden by high winds. 


The last significant storm of the month had its origin 


over the U.S. Midwest. It crossed the coast on the 
26th with an isolated gale being reported. The storm 
almost immediately turned northward and started to 
intensify. On the 27th the YOUNG AMERICA found 45- 
kn winds and 21-ft seas southwest of the center. The 
first new wind-powered cargo ship, the JOHN S. LEA- 
VITT, sank 280 mi southeast of Long Island on the night 


of the 27th as she took on water in 20-ft-high waves. 
She first encountered the high winds and waves on the 
26th. A distress message went to the Coast Guard Res- 
cue Coordination Center in New York and was relayed 
to the Aerospace Rescue and Recovery Group at Suffolk 
County Air National Guard Base, N.Y. Two Jolly 
Green Giant helicopters and a C-130 aircraft were laun- 
ched with an aerial refueling by the C-130. When the 
helicopters arrived, the LEAVITT's decks were awash, 
and the ship was listing heavily. The high masts made 
rescue directly from the ship impossible. Two para- 
rescue specialists jumped into the sea and boarded the 
LEAVITT and helped the crew abandon ship in liferafts. 
Once clear of the ship, they aided in hoisting the crew 
aboard helicopters, which returned to Suffolk slightly 
more than 8 hr after being alerted. The LEAVITT was 
on her maiden voyage with a load of lumber for Haiti. 

Several ships had winds near 40 kn on the 28th. 
The CGIO (45°N, 52°W) had 50-kn winds. Late in the 
day the CANADIAN OWL (40°N, 64°W) had 44-kn winds 
with 44-ft waves. On the 29th the NANT sent two re- 
ports of winds of 50 kn. The AMERICAN LEGEND near 
38°N, 62°W, had 55-kn winds and 35-ft swell waves on 
the 29th and 30th. 

On the 30th the 975-mb LOW was near Belle Isle. 
A small LOW was moving around the southern peri- 
phery. The C.V. LIGHTNING (41°N, 60°W) found 26- 
ft swells. The winds were in the 40- to 50-kn range, 
but the fetch had increased many swell-wave reports 
over 20 ft and some over 30 ft. On the 31st a ship 
near 43°N, 55°W, radioed that they were being pound- 
ed by 43-ft waves. At 1800 the GRONLAND, south of 
Kap Farvel, was beaten by 68-kn northeasterly winds 
and 49-ft seas. 

The winds reported on New Year's Day were rela- 
tively light, but several ships had waves over 20 ft 
and up to 26 ft. By late on the 3d the storm was gone. 


Casualties--The motor vessel MALMI sank in strong 
winds in the Baltic Sea. Two yachts sank on the 7th 
and 8th. Four women from the SHADOW were miss- 
ing, but the nine crewmembers from the DESPERADO 
were saved. Five people were injured when the1,672- 
ton HOLGER DANSKE and the 191-ton SUNDBUSS JEP- 
PE collided in fog outside Helsingborg. The dredger 
TITAN and TROY grounded off Atlantic City during 
strong winds. The West German SCHARZWALD 191 
and the tank barge MIVA ROMANTICA collided in fog 
on the Waal. 

The 14, 433-ton ARYA SEPEHR and the 2, 620-ton 
ADMIRAL ARCISZEWSKI made contact in Falmouth 
Bay during force 11 winds gusting to force 12. The 
5,465-ton PRINCE OF BRITTANY sustained storm 
damage from St. Malo to Portsmouth on the 10th. 

A barge 400 ft long and weighing 10,000 tons un- 
loaded broke from its tug in force 9 winds and 30-ft 
waves on the 13th in the North Sea. It was recaptured 
on the 14th much to the relief of oil field personnel. 
The tug JANE HOAGLAND collided with the tug JIM 
COLLINS in fog on the Mississippi River. The HIL- 
DEGARD PETERS (3, 927 tons) requested heavy-wea- 
ther damage survey at Rouen. 

The 8, 895-ton KATHERINE and CRAZY HORSE 
collided upon emerging f..om a fog bank near Gibral- 
ter. The 11,163-ton SERAFIN TOPIC was blown onto 
a sandbar at Baltimore by high winds on the 17th. 

The 11, 757-ton DEFIANCE reported heavy-weather 


damage on the 17th and 18th. Seven crewmen from 
the GULSTAV TRADER were rescued after the vessel 
struck shoreline rocks during a storm. The LERT 
sank off Ushant on the 20th after her cargo shifted in 
bad weather. The crew was rescued. The 7,285-ton 
BENARTY was surveyed for heavy weather damage at 
Brest on the 21st. The Canadian laker HOCHELAGA 
was blown aground in Sandusky Bay. The 15,035-ton 
TAMARA GUILDEN sustained heavy-weather damage 


on voyage from Amsterdam to Philadelphia. The E.M. 
FORD (4,538 tons) broke loose from her moorings and 


was battered against the dock during 52-kn winds on 
Christmas Eve and Christmas Day. The SOULA G, 


sank in heavy weather off the east coast of Greece on 
the 25th. Six crewmen were feared drowned. 

The BALINTAWAK allegedly lost an anchor and 
chain in Mar Grande Roads in heavy weather on the 
31st. The PHENIX was abandoned in strong gales in 
the Ligurian Sea and sank. 


Other Casualties--The 5,077-ton SUDELMAR II drag- 
ged anchors at Montevideo during 50-kn winds and 
drifted onto mudflats on the 30th. The 700-ton PASS- 
AAT CURACAO took water into her holds containing 
sulfur on a voyage from Willemstad to Buenos Aires. 


Smooth Log, North Pacific Weather 


MOOTH LOG, NOVEMBER 1979--There were two 
principal cyclone tracks across the North Pacific 
that affected mariners. One was from east of Honshu 
northeastward into the Bering Sea and then across the 
Bering Strait. The other was a conglomeration of 
tracks into and over the Gulf of Alaska. Over the 
western part of the ocean these tracks were shifted 
approximately 5° latitude northward, reflecting higher 
than normal pressures. 

The monthly mean sea-level pressure centers were 
more intense than normal. This was especially true 


of an anomalous high-pressure center of 1027 mb near 


35°N, 150°E. The normal Pacific High off the North 
American west coast was 1021 mb near 32°N, 128°W, 
which was about 250 mi east of its usual 1020-mb cen- 
ter. According to climatic normals, the Aleutian Low 
has three centers of 1001 and 1002 mb along latitude 
53°N between 145°W and 175°W. This month the mean 
LOW was 997 mb near 62°N, 170°W (fig. 48). 

The HIGH over the U.S. Great Basin was 6 mb 
higher than normal at 1025 mb. The Asian High over 
central Asia was 1041 mb versus the 1032-mb normal. 

There were two large significant anomaly centers 
as a result of the pressure differences and positions. 
A minus 11-mb center was slightly north of the Ber- 
ing Strait. A large positive 11-mb center was near 
40°N, 153°E. This large area influenced the ocean 
weather from the Aleutians south to 20°N and from the 
Asian coast to 160°W. 

In the upper air at 700 mb the flow was zonal from 


Figure 48.--November 1979 mean pressure chart. 


November and December 1979 


the Asian coast to near 150°W. A closed upper air 
LOW was centered over the Arctic coast near 70°N, 
170°E. Troughs extended both southeastward and 
southwestward from this center. The southeastward 
trough was much sharper than normal and, in con- 
junction with a sharp trough over the central United 
States, produced a sharp ridge over the Rocky Moun- 
tains. 

There were three tropical cyclones this month, 
tropical storm Jimena in the eastern North Pacific 
and supertyphoon Vera and tropical storm Wayne 
in the western North Pacific Ocean. Tropical storm 
Jimena is described in the artcle Eastern North Pacific 
Tropical Cyclones, 1979 appearing on page 174 of this 
issue. 


Extratropical Cyclones--There were fewer individual 
cyclones this month than usual as they were generally 
large severe storms. The weaker circulations were 
transient. The same generally applied to the anticy- 
clones. On the 24th one large 1049-mb HIGH domina- 
ted a large part of the ocean. The last third of the 
month the high-pressure areas averaged near 1035 mb. 
These together with deep low pressures resulted in 
very tight gradients and high winds. 


This LOW developed near Hokkaido late on the 1st be- 
tween three other pressure centers--a HIGH over 
China, another east of Tokyo, and a LOW over eastern 
Siberia. Gale-force winds started on the 3d. On the 
4th at 0000 the LAKE TAHOE was near 43°N, 171°E, 
with 50-kn winds. Three hours earlier the JLPE (49°N, 
175°E) found 39-ft swell waves, at 0600 they were still 
33 ft. At 1200 a ship near the 969-mb center with a 
pressure of 971 mb had what appeared on the plot to be 
60 kn. On the 5th at 1800 the PVT. L.C. BROSTROM 
was near a frontal wave southwest of the LOW and had 
50-kn winds. Ships near the parent storm were re- 
porting 20- to 33-ft waves. On the 6th the storm was 
nearing the Bering Strait. The GARDENIA south of 

the Shumagin Islands measured 45-kn winds with 20-ft 
seas. On the 7th the MAYA PIONEER measured 60 kn 
near Unalaska Island, and the SHUNWIND north of Am- 
chitka Island found 36- and 39-ft waves on the 7th and 
8th, respectively. The storm moved over the Arctic 
Ocean on the 8th. 
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This storm was a combination of LOWs that formed and 
dissipated with a continuity of the overall circulation 
and storm. The original impulse and storm came out 
of Mongolia. This LOW disappeared over the Kamchat- 
ka Peninsula on the 7th. Meantime, another LOW had 
formed over the Kurile Islands late on the 5th. This 
strengthened the gradient between the 978-mb LOW and 
a 1030-mb HIGH centered near 33°N, 175°E. Waves up 
to 20 ft were found in the warm sector. Strong gales 
were reported on the 6th with 25-ft swells at 1200 near 
40°N, 163°E. 

By 1200 on the 7th the LOW was 964 mb near 55°N, 
165°E. The circulation extended from Sakhalin Is- 
land to Alaska. The SHINKYOKU MARU near 51°N, 
164°E, was fighting 40-kn chilling winds and 33-ft 
swell waves. The NOAA ship DISCOVERER near Nun- 
ivak Island measured 48-kn southeasterly winds with 
10-ft seas and 20-ft swells. Other 50-kn wind reports 
and waves to 20 ft were as near as 300 mi of the cen- 
ter and as far as 1,000 mi away. 

On the 8th there were several wind reports of 55 to 
60 kn. The WRANGELL MARU (46°N, 155°E) took the 
honors with 33-ft waves with the OCEAN CROWN (40°N, 
144°E) at 30 ft taking first runner-up. At 1200 the 
analysis indicated three LOWs comprising the main 
center with another over the Bering Strait. One of 
the three LOWs raced northeastward and at 0600 on 
the 9th was north of Nunivak Island. The DISCOVER- 
ER was now southeast of Saint George Island with 62- 
kn southwesterly winds and 39-ft waves. On the 10th 
the last LOW was approaching the Bering Strait with 
mainly gales. The CRESSIDA south of Unimak Island 
measured 42-kn gales and 33-ft waves. The storm 
continued into the Beaufort Sea and crossed back into 
Canada near Mackenzie Bay on the 12th. It finally 
crossed back into the Atlantic late on the 17th and 
is described in that Log. 


This LOW formed in a trough over the Bering Sea on 
the 11th. It moved eastward across the Aleutians into 
the Gulf of Alaska followed by a large HIGH. The LOW 
was not very intense, only 984 mb near 52°N, 151°W, 
at 1200 on the 13th. The gradient was tight between 
the LOW and the 1038-mb HIGH. The MUNRO mea- 
sured 51-kn winds and 25-ft seas near 52°N, 156°W. A 
ship in the southerly circulation had 20-ft waves on the 
14th. The HOHSING ARROW and LONG BEACH both 
had 33-ft waves in the northwesterly flow. On the 15th 
the storm was moving southeastward. The PRESIDENT 
HOOVER (37°N, 153°W) measured only 36-kn winds and 
13-ft seas, but found pounding 33-ft swells. The ARCO 
FAIRBANKS off Cape Flattery measured 50-kn winds 
from the southeast and 18-ft waves. 

On the 16th the LOW turned northward in response 
to the high pressure and an intense LOW over the Ber- 
ing Sea. Late in the day it was gone. 


In the beginning this was another complex storm sys- 
tem. On the 11th there was a small intense LOW east 
of Honshu. The SHINANO MARU reported 55-kn winds 
about 200 mi southeast of the center. The SEA-LAND 
COMMERCE (35°N, 145°E) had 30-ft swell waves. The 
FINNISH WASA (36°N, 152°E) had 60-kn southerly winds. 
On the 12th this LOW disappeared as the whole system 
developed. On the 11th another LOW was over the Sea 
of Okhotsk. On the analysis of 0000 of the 13th it ap- 
peared that this LOW would become the primary storm. 


The CRESSIDA in the southerly flow southeast of the 
center had 50-kn winds and 30-ft waves. A station on 
the west coast of Kamchatka measured 50-kn winds. 
On the 14th this storm started falling apart as the ma- 
jor storm approached. 

This frontal wave that became the major storm for- 
med on the front out of the LOW above east of Tokyo 
on the 12th. It traveled northeastward along the Japan 
Trench. At 1200 on the 14th it was 978 mb near 52°N, 
169°E. The JAPAN ACACIA near 47°N, 164°E, had 
50-kn winds and 20-ft swells. 

By 1200 on the 15th the storm had moved to 60°N, 
171°W, at 944 mb. In that time the SPRUCE had been 
on the 68-kn express. The AKADEMIK PETROVSKIY 
and KASHIMA MARU both had 60-kn winds. The 
CRESSIDA was still fighting 30-ft waves. On the 16th 
the CGC MELLON east of Saint George Island had 50- 
kn winds and waves near 20 ft. The KENKON MARU 
(49°N, 175°E) had 25-ft waves for nearly 24 hr. The 
storm stalled near 66°N, 161°W, before dissipating on 
the 18th. The SHINZUI MARU (53°N, 156°W) found 60- 
kn winds and 33-ft waves on the 17th. Buoy 46003 re- 
gistered 31-ft waves. On the 18th another LOW was 
moving along the Aleutians. 


This frontal wave was analyzed south of Kyushu on the 
17th with the aid of island and ship observations. It 
brought heavy rain to Japan as it moved northeastward. 
The NELSON MARU (38°N, 146°E) had southerly gales 
with 33-ft swells. The storm raced eastward along 
latitude 46°N. It was near 46°N, 170°W, at 0000 on the 
20th. At 0300 the SINCERE No. 5, about 100 mi south 
of the center, measured 48-kn winds, 37-ft seas, and 
43-ft swells. At 1200 a SHIP (46°N, 154°W) was pound- 
ed by 33-ft swell waves. The PACIFIC VENTURE mea- 
sured 62-kn winds at 1800 with 39-ft waves. The LOW 
now suddenly turned northward and deepened to 950 mb 
at 0000 on the 21st. There were many 50-kn wind and 
30-ft wave reports. The SPRUCE was near 49°N, 
140°W, with a report that read 97 kn and 41-ft seas and 
swells. The TOYOTA MARU No. 2 found 46-ft swells. 
A SHIP at 44°N, 154°W, radioed 75-kn winds. The SIN- 
CERE No. 5 (43°N, 160°W) also was battered by 41-ft 
swells. At 1200 a weather station on the Queen Char- 
lotte Islands measured 60-kn southerly winds. Buoy 
46006 measured 26-ft waves. 

At 0000 on the 22d the LOW was 950 mb near 56°N, 
145°W, and covered the area north of 35°N and east of 
180°. The ALASKA STANDARD (58°N, 151°W) had 60- 
kn winds, and the RIVER ROSE (47°N, 137°W) estimated 
78-kn winds. The ARCO JUNEAU (54°N, 136°W) was 
pounded by 38-ft waves, while a ship near 42°N, 153°W, 
suffered 43-ft waves. On the 23d the LOW rapidly broke 
down. 


This short-lived storm was born in the trough of a 
LOW over Seward Peninsula late on the 17th. At 0000 
on the 18th the SINCERE No. 5 near 44°N, 173°E, was 
near the trough line with 28-ft seas and 33-ft swells. 
The SHINZUI MARU (53°N, 157°W) reported 60-kn 
winds, 25-ft seas, and 33-ft swells. At 0000 on the 
19th the 970-mb storm was near 52°N, 158°W. This 
day there were several ships with high winds and/or 
waves. The PRESIDENT TAYLOR (46°N, 161°W) had 
33-ft waves; the ALEUTIAN DEVELOPER (56°N, 155°W) 
had 50-kn winds; the SPRUCE (51°N, 150°W) fought 62- 
kn winds, 33-ft seas, and 46-ft swells; and the STAR 


BOXFORD (52°N, 138°W) had 33-ft swells as did the 
ZELG (45°N, 152°W). On the 20th the STAR BOXFORD 
(53°N, 140°W) reported 81-kn winds out of the south- 
southwest with 33-ft waves. Late in the day the storm 
moved over Cook Inlet and decayed rapidly. 


The intense Siberian High moved southward and broke 
down during the third week of the month. A LOW for- 
med over central U.S.S.R. and moved eastward until 
the 23d. At that time it was pushing a 1048-mb HIGH 
over the eastern ocean; it turned northward before 
crossing the coast. The tight gradient between the two 
pressure systems produced high southerly winds. At 
0000 on the 23d the LOW was near 59°N, 149°E, and 
the HIGH was near 43°N, 170°E. There were three re- 
ports of winds over 45 kn. A weather station on the 
west coast of Kamchatka measured 40 kn and one on 
the east coast 50 kn. 

The SHINZUI MARU was having a tough voyage. On 
the 24th at 45°N, 158°E, she had 60-kn winds and 23-ft 
seas and swells. The VAN CONQUEROR (44°N, 171°W) 
on the east side of the HIGH had 40 kn, and the swells 
were 30 ft. A Japanese ship (51°N, 173°E) reported 60- 
kn winds. The LOW had turned eastward over the East 
Siberian Sea. Kamchatka again measured 50-kn winds 
on the west coast. On the 25th the winds were strong 
gales with 20- to 25-ft waves. The storm had again 
turned northward over the Arctic Ocean. 


Monster of the Month--The seemingly insignificant re- 
ports from two ships located this frontal wave north of 
Hawaii on the 25th. It deepened very rapidly from 1012 
mb to 996 mb in 12 hr. At 0000 on the 26th two ships 
near 32°N, 158°W, both had 50-kn winds with only one 
reporting waves, but the waves were 33-ft swells. Ori- 
ginally, the upper air LOW was cut off, but a strong 
trough absorbed it on the 26th and the surface LOW 
turned northward. 

Early on the 27th winds were blowing in the 40-kn 
category with wave reports up to 25 ft. The FENBANK 
(35°N, 141°W) and THOMAS E, CUFFE (36°N, 165°W) 
were exceptions with 60-kn winds and 31-ft waves, re- 
spectively. The storm was 953 mb near 45°N, 145°W, 
at 1200. Later in the day the storm picked up consid- 
erably. Among others the NORTH STAR III (50°N, 


142°W) had 60-kn winds and 54-ft swells from the south- 


east. In verification the TAIKAI MARU (50°N, 144°W) 
reported 61 kn and 44-ft swells. 

The winds and waves continued into the 28th. The 
ARCO SAG RIVER (56°N, 144°W) had 62-kn winds and 
82-ft waves. The PHILADELPHIA (58°N, 147°W) had 


70-kn winds and 82-ft waves also. Other ships report- 
ed 40- to 50-ft waves. 


By 1800 the reports had decrea- 
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sed to a mere 30 to 35 ft. The ARCO FAIRBANKS had 
60-kn winds on the 29th with 30-ft waves. At 1200 the 
973-mb storm was over Port Moller and then turned 
back southeastward. A U.S.S.R. ship south of Unimak 
Island had 60-kn winds. Another LOW had formed in 
the southeast quadrant and moved toward the coast. The 
two storms combined and produced strong gales and 
20-ft seas. On December 1 both storms disappeared. 


Tropical Cyclones, Western Pacific--Supertyphoon 
Vera was first detected some 300 mi west of Truk on 
the 2d. Moving west-northwestward Vera achieved 
typhoon status the following day as she brushed Yap. 
By the 4th maximum winds climbed to 130 kn, and 
Vera peaked before reaching the Philippines. The 
1,992-ton Panamanian HOI ON for Hong Kong sank 
about 310 mi to the south-southwest on the 4th. She 
was carrying 1,500 tons of logs. The crew of 25 
was rescued. Vera was still generating 95-kn winds 
as she moved northward across Luzon on the 6th. 
She wreaked havoc among the northern tobacco farm- 
lands. However, the rugged terrain took its toll, 
and Vera emerged as a weakening tropical storm as 
she crossed the Babuyan Channel on the 7th. 

Less than 1 day later tropical storm Wayne popped 
up about 600 mi to the east of Luzon. By the 9th he 
was a tropical storm heading northward. His winds 
climbed to 50 kn on the 10th as the slow-moving storm 
crossed the 18th parallel near 129°E. By the 12th 
Wayne, now weakening, was only about 100 mi farther 
north. However, as he dropped back to depression 
strength Wayne headed southwestward toward the Phi- 
lippines. On the 13th the weak storm came ashore 
across Dingalan Bay in southern Luzon. 


Casualties--The 34, 026-ton Dutch AMSTELMEER was 
at Kobe on the 2d with heavy weather damage. The 
barge PHILIP F. from Tacoma in tow by the tug GOD- 
FATHER arrived Honolulu with heavy weather damage. 
The 4, 351-ton Thai NAKORNTHON dragged anchor in 
strong winds off Osaka and contacted the NISSHO MA- 
RU. The RYUYO MARU carrying 700 tons of fish 
grounded on rocks off St. Paul Island on the 8th during 
storm-force winds and heavy seas. The 2,712-ton 
Japanese MEIWA carrying 3,692 tons of steel sank 
southeast of Kushima on the 11th while trying to take 
shelter in Shibushi Bay from high seas. Two of the 20 
crewmembers were rescued. The Japanese TURBO 
grounded in heavy rain and hurricane-force winds at 
Armuelles on the 13th. The CELEBRATION VEN- 
TURE requested heavy weather survey on arrival at 
Tamano. 

The Japanese SUNGRACE departed Portland on her 
maiden voyage to Japan and encountered heavy weather 
on the 21st, which resulted in the death of two crew- 
men. Also Japanese, the 10,780-ton KEY GLORY en- 
countered heavy weather on the 21st. A cargo of logs 
shifted and she returned to Tacoma. The American 
fishing vessel OCEAN PRIDE sank near Unimak Island 
during heavy weather on the 26th. The crew was safe. 

The American B,T. SAN DIEGO sustained heavy 
weather damage, Valdez to Panama, on the 26th and 
27th. The Liberian SEATRAIN CHESAPEAKE, Oak- 
land for Kobe, encountered heavy weather and lost con- 
tainers overboard. The 3,583-ton BALI was abandoned 
on the 30th near 22°N, 120.5°E, after developing a leak 
in bad weather. The crew was rescued and the vessel 
grounded nearby. 
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Other Casualties--The 16, 366-ton Greek ATTICOS 
reported contact with quay during heavy weather at 
Madras on the 25th. 


MOOTH LOG, DECEMBER 1979--The low-pressure 
centers did not follow climatology as well as the 
sea-level pressure pattern. A storm track that orig- 
inated over Japan split south of Kamchatka, with one 
branch going into the Bering Sea and the other contin- 

uing eastward to midocean. A second track started 
northwest of the Hawaiian Islands and went into the 
Gulf of Alaska. A third track originated northeast 

of the Hawaiian Islands and moved onto the coast near 
Vancouver Island. 

The mean sea-level pressure chart was almost an 
overlay of the climatic chart. There were two cen- 
ters in the Aleutian Low, 1000 mb south of Valdez and 
1002 mb in the vicinity of the Near Islands. These 
pressures matched climatology exactly as did the 1020- 
mb Pacific High near 30°N, 130°W (fig. 49). 

The largest anomaly was minus 4 mb near 40°N, 
145°W, associated with a deeper-than-normal trough 
out of the Gulf of Alaska Low. There were several 
areas of plus 2 to 3 mb. 

The upper-air flow was mostly zonal across the 
water. There were the usual troughs along the Asian 
coast and west of the North American coast. There 
was an anomalous trough along longitude 165°E. 

Typhoon Abby and tropical storm Ben cruised the 
western ocean. 


Extratropical Cyclones--Frontal waves had been mov- 
ing along a front that stretched from southeast of Ha- 
waii to Washington State. The SANKO MAPLE was 
north of the center of cyclonic circulation on the 4th 
with 40-kn winds and swells of 30 ft. At 1200 there 
were two low centers. The WDAO found 50-kn winds 
and 25-ft waves and the MANUAWILI 40-kn winds and 
25-ft swell waves, both northwest of the centers. By 
the 5th the northern center had consolidated the cir- 
culation. The BRINTON LYKES was now in the 50-kn 
wind band with 26-ft waves. The KOPAA (26°N, 159°W) 
had 33-ft swell waves from 030°. 

The storm had been moving westward, but curved 
northward on the 5th. Maximum winds of near 40 kn 
were being reported on the 5th and 6th. On the 7th 
the WILD MARLIN found 25-ft swells. The storm was 
weakening and was gone by the 8th. 


This storm blossomed between 1200 on the 7th and 
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Figure 49.--December 1979 mean pressure chart. 


0000 on the 8th northwest of Hawaii. At 1200 on the 
8th three ships had 50-kn winds in the vicinity of 34°N, 
168°W. The BRINTON LYKES was one of these and 
reported 33-ft waves. At 1800 the NORDPOL found 
60 kn and 39-ft waves near 34°N, 168°W. At 0000 on 
the 9th the 993-mb LOW was near 35°N, 165°W. Three 
ships had winds of 60 kn or greater. The LOUISE 
LYKES' (34°N, 170°W) weather observation form indi- 
cated 57-kn northerly winds with 60-ft waves. At 0600 
she was stationary with 55-kn winds and 39-ft waves. 
The HAKUSAN MARU reported 49-ft swells near 39°N, 
168°W. The LOW was weakening on the 10th and dis- 
appeared on the 12th. 


A LOW traveled over the Bering Sea on the 9th and was 
over central Alaska on the 10th. On the 1200 analysis 
of the 10th a new center was found south of Anchorage. 
At 0000 on the 11th the 996-mb storm was near Yakutat, 
Alaska. The ALASKA was near 55°N, 139°W, with 45- 
kn winds, 23-ft seas, and 39-ft swells. At 1800 the 
ARCO ANCHORAGE had 62-kn winds. Other ships had 
40- to 50-kn winds and waves 15 to 25 ft. As this LOW 
moved into the mountains, another formed just off the 
coast and it dissipated into a trough on the 12th. The 
PORTLAND (55°N, 139°W) had 50-kn winds and 23-ft 
waves. Buoy 46004 measured 20-ft waves. On the13th 
yet another LOW was over the Gulf of Alaska, and the 
OVERSEAS CHICAGO had 64-kn northerly winds and 30- 
ft waves. This LOW moved inland and the winds shifted 
to the east as a large storm approached from the south- 
west. 


When this LOW was analyzed on the 10th off Hokkaido 
it appeared insignificant. It was following a fairly 
strong storm. By 0000 on the 11th it was still only a 
dent in the larger circulation, but two ships to the 
southwest felt 45-kn gales. The OCEAN DUKE, about 
500 mi to the south, had 39-ft swells. 

The storm must have conserved its strength for a 
strong push during the next 12 hr. Its pressure drop- 
ped 17 mb as the older storm turned westward. Sev- 
eral ships felt the bite of 50-kn winds and 20- to 26-ft 
waves. The STELLA LYKES (35°N, 162°E) came up 
with 55-kn winds and 41-ft waves on the 12th. On the 
13th two ships along longitude 169°E had winds over 
60 kn and three had waves over 30 ft, one being the 
SEA-LAND PIONEER which measured 52-kn winds. 

On the 13th the old storm again became the primary 
surface storm as realinement occurred in the upper 
air. This LOW filled, turned westward, curved to the 
south and then eastward to dissipate. The old new 
storm jogged southward on the 13th and 14th. The 
SPRUCE measured 48-kn winds and 33-ft swells on 
the 14th near 43°N, 171°E, not far from the center. 
The SHINZUI MARU (52°N, 163°E) was north of the 
center with 58-kn easterlies, 25-ft seas, and 41-ft 
swells. 

The LOW was breaking into multiple centers on the 
15th, but there were still high waves and strong winds 
in the southern half of the circulation. Late on the 15th 
one of the newly formed centers dominated the circula- 
tion. 


This was that new center of circulation. It was one of 
the centers that formed on the 15th as the old circula- 
tion was breaking down. A new closed center had 
formed out of a trough in the upper air and sapped the 
energy of the older circulation. The SHUNWIND (47°N, 
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150°W) was in the larger overall circulation, which 
covered most of the ocean north of latitude 25°N. She 
measured 60-kn winds with 36-ft swells. At 0000 on 
the 16th the center was 958 mb near 42°N, 157°W. In 
general terms this storm covered the entire North Pa- 
cific from coast to coast and as far south as latitude 
20°N. That day there were three ship observations of 
near 70 kn and more with waves over 30 ft. The CGC 
MELLON found 40-kn winds and 26-ft seas south of 
Unimak Island at 1200. 

Early in the day on the 17th a ship near 45°N, 140°W, 
fought 58 kn with relatively low waves for that speed of 
wind. Others with slower windspeeds found over 30-ft 
waves. The SEALAND MCLEAN was very near the 
center at 1200 on the 17th, 958 mb versus 952 mb for 
the center by analysis. Being close to the center, 
the winds were relatively light. Late in the day 
the OVERSEAS CHICAGO at 57°N, 137°W, contended 
with 55 kn, 33-ft seas, and 39-ft swells. On the 18th 
the cyclonic circulation still reached almost to Japan, 
but there were now two LOWs. This storm was over 
the Gulf of Alaska and weakened rapidly as it moved 
ashore. 


This storm was a combination of several LOWs which 
formed and dissipated. Although there were different 
surface centers, the same meteorological system was 
involved. The initial center formed over Hokkaido on 
the 15th. By 1200 on the 16th it was only 992 mb, but 
it was generating strong gales in the southwest quad- 
rant with waves near 20 ft. On the 17th the SOUTH 
EXPRESS (35°N, 166°E) measured 52-kn winds, and 
the SPRUCE (37°N, 162°E) had 33-ft waves. At 2100 
and 0000 on the 18th, two ships had winds near 50 kn. 
On the 19th the center was 970 mb near 43°N, 173°W. 
A frontal wave had formed in the southeast quadrant 
and was about to become the primary storm onthe 20th. 
The ORIENTAL IMPORTER was north of a sharp 
trough with 41-ft northerly swell waves. 

As the frontal wave moved into the Gulf of Alaska, 
another LOW formed north of Kodiak. The OCEAN 
LOG complained of 64-kn winds near 50°N,160°W, and 
she continued to have high winds into the 22d. 

On the 21st the frontal wave moved into the moun- 
tains and was soon gone. The Kodiak LOW persisted 
with gales occurring along the Canadian coast. The 
storm stalled near 59°N, 144°W, and slowly died. 


This initial storm came out of Manchuria. It crossed 
into the Sea of Okhotsk on the 20th, where it paused 
until the 22d. After crossing Kamchatka on the 23d it 
rapidly consolidated four small LOWs. The CHARLES 
LYKES had 42-kn winds near 50°N, 177°E. An unident- 
ified ship nearby found 25-ft waves. A quick shuffle 
took place on the 24th as the storm shifted centers. At 
1200 on the 25th the 950-mb storm was over Bristol 
Bay. On the 25th most of the higher winds were in the 
40-kn category. There were many 40-to 50-kn winds 
and 20- to 30-ft waves on the 26th. The CRESSIDA 
near 54°N, 170°W, late on the 25th and at 0000 on the 
26th had 55-kn winds and 30-ft waves. The PRESI- 
DENT GRANT was now in this storm with 42-kn winds, 
20-ft seas, and 39-ft swells. Late on the 26th and on 
the 27th the storm started falling apart and had accom- 
plished this by the 29th. 


This LOW originated in the mid-Pacific and traveled 
eastward. It really did not become a storm until the 
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23d and was spent by the 25th. At 0000 on the 23d the 
HONSHU GLORIA (45°N, 147°W) was blasted by 62-kn 
northwesterly winds. At 1200 the 976-mb center was 
near 48°N, 137°W. At that time there were a few winds 
over 40 kn, but by 1800 they had really picked up. 
Three U.S. tankers caught 54- to 63-kn winds, but the 
waves were generally light. That is except for the 
PRESIDENT GRANT which had 41-ft waves near 48°N, 
141°W. On the 24th the winds were 60 kn and the waves 
46 ft as she traveled westward. Other ships from off 
northern California to the Queen Charlotte Islands had 
waves over 30 ft. The West Coast was hard hit with 
winds gusting to 80 mi/h near San Francisco. Early 
on the morning of the 25th the LOW disintegrated as it 
approached the coast. 


Where there was only a trough at 0000 on the 26th, 
there was a full-blown storm at 1200 near 46°N, 167°E. 
A Japanese ship was unlucky and was caught in 45-kn 
winds west of the center. On the 0000 call-in on the 
27th there were four ships with winds straddling 60 kn. 
Waves were building to 25 ft. 

The 28th brought many 40- to 50-kn winds and 25- 
to 30-ft waves. The THAMES MARU recorded 58-kn 
winds, 26-ft seas, and block-busting 46-ft swells far 
to the south of the 964-mb center, which was near 
44°N, 156°W, at 1200. The storm was relatively 
circular, and there were winds close to 50 kn in 
all quadrants on the 29th. The PHILADELPHIA 
(53°N, 134°W) to the northeast of this storm had 70-kn 
winds and 34-ft waves with an intense mini-storm that 
lasted less than 24 hr. At 1800 a SHIP near 35°N, 
150°W, reported 55-kn winds with 39-ft seas and 49-ft 
swells. 

The storm weakened on the 30th and curved north- 
westward. It curved back northward and died on Jan- 
uary 2. 


This storm barely made the month; in fact, the severe 
weather waited for the New Year. The story begins off 
Honshu on the 30th. By New Year's Eve (Z time) it was 
celebrating with gales, and one ship north of the center 
had 33-ft wave companions. On the 1st the storm tur- 
ned northward for a better alinement with its upper-air 
support. The ORIENTAL SOVERIGN was north of the 
970-mb storm fighting 45-kn winds and 30-ft waves. 

In the meantime an interloper was fast approaching 
from the west. This center took the spotlight on the 3d. 
It brought innumerable gales driving high waves with it 
in the westerly flow, where the fetch was already estab- 
lished. The BODENA (32°N, 168°E) was unlucky to be 
in that place at that time as she reported 33-ft seas and 
66-ft swells. 

By 0000 on the 4th the 960-mb storm was centered 
on 180° at 48°N. The BODENA now had 49-ft swells. 

The storm was traveling northward with the gradient 
loosening. On the 6th it was over the Bering Sea. 


Tropical Cyclones, Western Pacific--Typhoon Abby was 
rst spotted on the 1st just north of Kusaie at the east- 
ern end of the Caroline Island chain. She reached trop- 

ical-storm strength between Kusaie and Ponape. Once 
north of Ponape Abby headed toward the west-northwest. 
Her maximum winds climbed to 60 kn northeast of Truk 
on the 5th. However, she weakened and after passing 
south of Guam on the 8th fell back to depression strength. 
However, that was not to be the last of Abby. She began 
to reintensify as she recurved. By the 10th winds were 
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Gate Bridge. Wide World Photo. 


up to 60 kn again. The following day she reached 
typhoon strength and winds climbed to near 90 kn 

as Abby crossed the 15th parallel near 130°E. Herpeak 
was 100 kn on the 12th and 13th as she accelerated east- 
northeastward on her parabolic route. South of Iwo 
Jima Abby began to fall apart. By late on the 14th her 
central pressure rose to 1001 mb, and she was turning 
extratropical; winds fell to below gale force. 

Tropical storm Ben popped up as a depression just 
off the coast of Samar on the 21st. Moving west-north- 
westward through the central Philippines, Ben quickly 
reached tropical-storm strength. On the 22d he emer- 
ged into the South China Sea. Maximum winds climbed 
to 55 kn by early on the 23d. However, Ben was recur- 
ving on a track that took him across northern Luzon. 
The rugged terrain took its toll, and Ben was finished 
by the time he reentered the Philippine Sea. 


Casualties--The 2, 998-ton AKISHIMA MARU with a 
cargo of logs was abandoned in heavy weather on the 
2d near 20°N, 126°E. The crew was rescued, and 
the ship presumably sank. The barge ZB-1801 sus- 
tained heavy-weather damage under tow from Port- 
land to Seattle on the 9th and 10th. The 21, 467-ton 
container vessel PRESIDENT MADISON requested 


heavy-weather survey on arrival at Yokohama. The 
9,983-ton SANTO VICTOR had heavy-weather damage 
on a voyage to Busan. The 12,498-ton AEGIS TOPIC 
had damage to superstructure on a voyage from Prince 
Rupert to Tomakomai. The 15,744-ton GOLDEN MIS- 
TRAL also was damaged on the way to Japan. The 
SAN GEORGE reported weather damage at Yokohama. 

The TRANSCHAMPLAIN (7, 647 tons) broke her 
moorings at Hunters Point during a storm on the 23d. 
The 33,461-ton HONGJIN sank in heavy weather near 
36.7°N, 155.8°W. The crewmembers were rescued 
by the YASHIMA MARU. The 15,528-ton LEE WANG 
ZIN capsized 20 mi northeast of Rose Point in the 
Queen Charlotte Islands on the 25th in gale-force 
winds and high seas. All crewmen were lost (fig. 59). 
The 18,246-ton ITEL VOLANS was due Yokohama on 
the 26th with weather damage. The 13, 766-ton ore 
carrier JAG JIWAN was damaged due to weather dur- 
ing the 21st to 31st enroute to Tsintao. 

The barges AGATTU and KONA broke loose from 
the tug SENTINEL in bad weather and grounded near 
the entrance to San Francisco Bay on the 31st (fig. 50). 
The CHU FUJINO arrived Honolulu on January 2 with 
heavy-weather damage. 


THE MARINERS WEATHER LOG WELCOMES ARTICLES AND LETTERS FROM MARINERS RELATING 
TO METEOROLOGY AND OCEANOGRAPHY, INCLUDING THEIR EFFECTS ON SHIP OPERATIONS. 


Figure 50.--Waves pound one of the two barges which went aground on the rocky coast north of the Golden 
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Cyclone tracks 
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are described in the Smooth Log. 
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n circle indicates 1200 GMT position and closed circle 0000 GMT position. Square indicates stationary center. 


Ope 
marked with a heavy line 


Figure 53. -- 


RENE SAT} 


SUH 
AYNLS \ 


U.S. Ocean Buoy Climatological Data 


November and December 1979 
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AIR-SEA TEMP (CEG Cd -GR.3 (15 G9) 00.6 (2700) | 239 | 30 TEMP (DEG C) (18 00) 
PRESSUPE 1910.5 (18 ued | 1026.5 (21 15) 1 239 1 30 SURE 100%.0 (26 06) 1021.2 is) n 
WIND FREQUENCIES, MEANS ANC EXTREMES - EXTREMES 
coco} ae 22- ToTat | SPEED NO. OF OBS: 239 22- Tora. | SPEED WO. OF OBS: 
J 
wINO 
SPEEO: 33 KNOTS ne SPEED: 35 mNOTS 
DIRECTION: 170 DEG 210 
aye o3 Dav: 
12 wouR: 


1962 2348 S32 2062 


oata sus" ae #1003 DECEMBER Summary 
AVE®AGE LATITUDE 39.3N LONGITUDE 080.4% AVERAGE LATITUDE 30.36 AVEPAGE LONGITUDE 080.4" 


MEANS OND CXTOFMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES OF | 
(oa wax toa oes | (0a max toe wR) oes Oates 
are TEMP Cd) 08.9 «30 42) 25.5 «02 99) 1 30 AI® TEMP (DEG Cd 10.0 (01 23.8 «06 18) 
SEA TEMP (DEC Cd) 22.6 (21 25.6 (G2 00) | 239 1 30 SEA TEMP (OEG C) 19.6 (20 (18 15) 1 2 
ATA-SEA C) (30 12) ' (25 18) 1 239 30 AIR=-SEA TEMP (DEG -13.2 «01 112 35) 2 n 
PRESSLPE (MRAP) 1909.6 (73 C9) 1018.8 | 1026.1 120 15) 239 30 PRESSURE (MBAR) 1007.6 (06 1030.1 03 15) 1 28! i 
WIND - & FREQUENCIES, MEANS OND EXTREMES WIND - 3 FREQUENCIES, MEANS 
se _ tumors SPEEO 
1 NO. OF OBS: 239 NO. OF OBS: zee 
23.8 16.0 MAK WIND WIND 
2.9 10.9 1563 SPEED: 30 KNO 1 SPEED: 31 
265 vr 0. 
265 ! 5.8 1 10.8 
1 15.5 1362 
! 2.1 1 0 ! 
TOTAL | 23.48 1 100.9 | 18.1 
WAVES FREQUCNCIES, MEAN AND EXTREME (METERS) NO. OF wa O6S: 227 WAVES & FREQUENCIES, AND EXTREME «METERS oF 
HEIGHT (8) C1 2-265 3-305 4-565 6-765 2905 | MEAN MAK (DA HRD WEIGHT C1 2-265 8-565 6-765 29.5 (oa 
R FREQUENCY 1266 S267 5202 1169 11.7% (01 03) FREQUENCY 11.8 $8.5 27.6 2.0 1.5" 3.5" (26 O39 


NOVEMBER Oata #1006 DECEMBER Data Sunra #1008 
AVERAGE LATITUDE avenase LONGITUDE AVERAGE LATITUDE 32.66 LONGITUDE 


1 NO. OF | DAYS WITH MEANS ONO EXTREMES 1 40. OF | 
“In (0a HRD mean tos oats toa weet "tan (oa weet Oats 
AI® TEMP Cd) (30 12) 20.5 tan ise 212 1 30 (DEG Cc) (le is) 15.7 1 toe 23) 1 n 
TEMP (0EG CH 22.0 (30 21) 23.3 1 219 1 212 30 st TEMP (DEG C) 21.6! «17 n 
AIR-SEA TEMP (0EG Cd «(30 32) 212 30 AIR-SEA TEMP (0EG -15.0 (16 15) | -05-9 | (06 23) 1 ze? 
PRESSURE (mBAP) (26 G9) | 1019-4 | 1 30 PRESSURE (MBAR) LOOS.2 (25 21) | 1022.3 | 2033.6 103 
1 Tova. | SPEED NO. OF OBS: 212 - NO. OF OBS: ae? 
né SPEED: 26 KNOTS we SPEEO: woTs 
€ 1 tee DIRECTION: 170 DEG ! 260 
se 268 Dav: 2 se 2 
carl 
1 200.0 | 16.6 Tota 3200 80.9 22.3 


‘he 

Be. 

2-0 666 12-0 22.0 1 19.7 26 se 5 1 27.7 Day: 26 
200 10-0 8.0 2.0 1 22.0 1 21.5 wourR: 18 1 18.9 16.9 wour: 15 

swt 260 6.9 1 22.0 sw 208 1 8.7 15.5 

6.0 2.0 8.9 | 2063 208 Se3 16.3 | 28.8 

ww 18.0 ! 
re 
— 

ok 

¢ 

4 

\ 


SummaRY 
AVERAGE LONGITUDE 


NOVEMBER 


Oat 
AVERAGE LATITUDE 31.76 


#1005 


Dat 
AVERAGE LATITUDE 


Ry 
AVERAGE LONGITUDE 079.74 


MEANS AND EXTREMES 


(04 HRD (04 HR) 


AIR TEMP (DEG Cd 


02.3 «110 
PRESSURE (MBAP) 1009.5 (26 09) 1019.3 1026.7 (20 15) 


wITH 
OaTa 


NEANS AND EXTREMES 


= (OEG 
2062 

tow 
SSURE 


3 
1005.0 tos 21 


1031.8 (03 03) 


NO. OF | OAYS WITH 
oes | ATA 


(KNOTS MEAN 
KNOTS) 


WIND - MEANS AND EXTREMES 
PEE! 


25.8 | 1369 


8 348 


163 1.3 . 
250 4603 2163 100.0 | 14.6 


NO. OF OBS: 240 
MAX WIND 

SPEEDO: 32 KNOTS 

DIRECTION: 180 DEG 

Day: 26 


UR: 


WIND = % FREQUENCIES, MEANS AND EXTREMES 
SPEED. 


| - - 
ort 33 a7 eT 


2602 8207 25.8 


NOTS MEAN 


Tora. | SPE 


x WIND 
SPEEO: 33 KNOTS 
DIRECTION: 290 DEG 
vs 25 
a 


WOUR: 


Summary 
AVERAGE LONGITUDE 


Dart 
AVERAGE LATITUDE 26.0N 


OECEMBER 
AVERAGE LATITUDE 26.0N 


Summary 
AVERAGE LONGITUDE 


PEANS AND EXTREMES 


(04 HRD 104 HRD 


-03.2 
PRESSUPE (mBAP) 1003.5 (09 21) 3017.7 | 102 


NO. OF | DAYS WITH 
DATA 


WIND = % FREQUENCIES, MEANS AND EXTREMES 

TOTAL | SPEED 


10.6 | 19.7 


! 
2560 Abel 100.9 | 15.4 


NO. OF OBS: 


MAK WIND 
SPEED: 31 KNOTS 
DIRECTION: O40 DEG 


MEANS AND EXTREMES 

TEMP 

SEA TEMP (OE 

AIR-SEA TEMP 
PRESSURE 


c 
1005.2 (06 09) 


{Da HR) 
«a3 21) 
13 21) 


(24 00) 
(27 18) 


NO. OF | DAYS WITH 
oes | DaTa 


1 MEAN 
| SPEEO 
(KNOTS) 


NO. OF OBS: 263 


SPEEO: 
OIRECTIO 
woUR: 12 


29 KNOTS 
330 DEG 


NOVE“BERP 


oar amy 
AVERAGE LATITUDE 30.9N AVERAGE LONGITUDE 


#2005 
065.9" 


waves - & AND EXTREME 
WEIGHT (MH) <1 
FREQUENCY 23.6 


(METERS 
1866 263 


« OF WAVE O8S: 262 


3-345 8-565 6-765 2965 “WEAN 


162" 3.0" (25 03) 


DECEMBER 
AVERAGE LATITUDE 30.0N 


GE LONGITUDE 


“EANS AND EXTREMES 
(04 HRD 
G2.5 (301 


(Oa HRD 

(30 


TEMP (0EG 

TEMP (OEG 

Cr 
(MBAR) 100766 


(30 42) 


PRESSURE 419 GO) 1019.2 1026.7 «30 15) 


NO. OF | OAYS WITH 
obs | DATA 


wIno - & MEANS AND EXTREMES 
(KNOTS MEAN 
22- ee “Torat 


29.3 | 1765S 


1163 | ded 


100.0 | 


NO. OF OBS: 


MAK WIND 
SPEEDO: 28 KNOTS 
DIRECTION: 350 
Day: 
woUR: 2 


NCVEMGER Data 


mary 
AVERAGE LATITUDE AVERAGE LONGITUDE 


42006 
096.00 


MEANS AND EXTREMES 
MEAN 


AIR TEMP (DEG Cd 1265 
TEMP (DEG Cd 2267 
TEMP (OEG -10.4 
ESSUPE (MBAP) 1002.2 


(04 HRD 


war 
(29 219 1 


(0a HR) 
«30 21) 
(29 21) 
«09 21) 


1016.2 | 1032.5 (29 15) 


NO. OF | OAYS WITH 
OaTa 


WIND - FREQUENCIES, MEANS AND EXTREMES 


25.0 1 
24.6 
14.2 1 
18.3 ise 


Get 
269 1067 


caus 
TOTAL 209 2508 6303 169 100.9 | 1365 


NOs OF OBS: 


SPEED: 25 KNOTS 
DIRECTION: O10 
Day: 


wouR: 03 


WEIGHT 2-265 3-345 8-565 6-765 8-9.5 
3667 13635 


WAVE OBS: 


180 
wR) 


MEANS AND EXTREMES 

AIR TEMP toes 

SEA TEMP 7 isp 
AIR-SEA TEMP 
PRESSURE 


tore “18.8 


42) 
(MBAR) 1008.9 is) 1021.5 


20 
02.8 
1032.3 


DAYS WITH 
Data 


WIND - & AND EXTRENE: 
KNOTS 


io 


460 


Tota | 


27.0 | 13.7 


1265 
42-1 13. 


NO. OF OBS: 268 


MAX WIND 
SPEEO: 34 KNOTS 
300 DEG 


DECEMBER OarT 
AVERAGE LATITUDE 26.56 


Summary 


AVERAGE LONGITUDE 


92006 
096.0" 


MEANS AND EXTREMES 


(18 00) 
PRESSURE (MBAR) 1008.9 106 09) | 1020.3 


wR 
21) 
21) 
03) 
1033.9 (17 18) 


OF | OAYS WITH 
Oats 


MEANS AND EXTREMES 


33 


Tota. | SPEED 
3301 1269 


3165 S865 2.0 


NO. OF OBS: 248 


wax 
SPEED: 25 KNOTS 
DIRECTION: 330 DEG 
Oar: 
wouR: 15 


WAVES ~ % FREQUENCIES, MEAN AND EXTREME 
WEIGHT «HD <1 


FREQUENCY 663 6667 232 


(METERS) 
2-265 3-305 8-505 6-765 O-9.5 79.5 “wean 


WAVE 08S: 
ax (DA HRD 
1.56 (17 12) 


| wey | max con | 
20.5 | 25-9 (11 18) | 200 | 30 (1803) | 1667 | 2369 (06 23) 1 208 | 
24.4 2668 (0803) | 200 | 30 (27.09) | 23.9 | 23.7 (01 009 | 208 | 
ar 4 200 1 30 +0562 | 01.8 106 21) 1 208 | 
1 20 | 30 | 1020.6 | | 
1568 net 65 12.9 10.9 1 30.2 1 1708 
se 18.20 269 1 17.5 | 1768 set 266 
663 8 8.3 | 1061 6060 665 . 1 19.0 19.5 
00:0 | 18:3 
093.54 
AIR TEMP C) 1367 (30 GO) | 21.6 | 2661 (09 18) | 236 | 30 Cd) (18 | 2008 | 201 | 23 | 3 
Sta TEMP 10EG Cd 23.3 430 12) 25.0 | 2665 (01 186) | 236 | 30 C) 2463 (32 21) 2268 1 23.5 23s 
ata (27219 1 236 | 30 1 -02.0 To 1 23 | 
WIND FREQUENCIES, MEANS AND EXTREMES 
1 
1 15.7 | 1062 € 08 7 | 10.0 
se Sel 1160 1 26. | 13.7 Day: 29 SE | 1460 969 9 
16? 1 467 | 660 960 
TOTAL ted TOTAL | 3508 $267 740 1 200.0 | 12.5 
| 
Averal 
1 wo. OF 
mean | max con wey | | 
239 30 1366 | 20.4 (2815) | 208 | 
30 18.2 | (o1 21) 31 
om | 
set +8 1 10.9 | 15.8 SE | 260 3e2 1 S61 969 
S$ 2265 +8 1 B68 1363 8 1 268 1 1006 wOUR: 09 
Su 208 1 331 309 su 
TOTAL 2869 1261 TOTAL | Se6 3062 8.9 1 100.0 | 12.9 
200 30 AIR TEMP (DEG 2163 (18 00) | 19.3 1 
30 SEA (DEG C) 20.8 (28 G3) | 22.8 | 1 
20 | 30 1 268 | 
240 
---- 1 
s 261 8.3 1 1068 | 1561 s 605 1061 1669 
sw 268 2.9 | 1166 sw 
Tota | 1 100.0 | 12.5 


NOVEMBER Oata 
AVERAGE LATITUDE 


Summary “ 
AVERAGE LONGITUDE 073.00 


OECERBER Oata 
AVERAGE LATITUDE 


Suenary 
AVERAGE LONGITUDE 073.00 


WEANS AND EXTREMES 1 “ NO. oF MEANS AND EXTREMES 0. OF | DAYS 
(30 21) | 1 280 TEMP (DEG 1 10.3 n 
(30.12) | -01.3 | (2621) 240 TEMP (DEG (18 00) | 
PRESSURE (MBAR) 1008.3 (26 21) | 1019.6 | 1032.6 (05 15) 1 260 PRESSURE (MBAR) 0997.8 (25 18) | 1018.7 
WIND - FREGUENCIES, MEANS AND EXTREMES WIND FREQUENCIES, MEANS AND EXTREMES 
SPEED (KNOTS) SPEED mots 1 
10.8 | 19.7 MAK WIND 
SPEED: 28 KNOTS 32 KNOTS 
DIRECTION: 180 DEG i DIRECTION: 330 
! 1 17.0 
1 1 366 208 1 15.0 
nw 10.0 8 ! 1069 18.2 1 26.3 
TOTAL | 269 Bed 1 100.0 | 13.5, TOTAL 62.6 21.9 100.0 | 16.8 


3 OF OBS WITH POTENTIAL SUPERSTRUCTURE 


ICING MODERATE: 2.08 SEVERE: NONE #085: 


NOVEMBER Data DECEMBER Oata 
AVERAGE LATITUDE AVERAGE LONGITUDE 068.5u AVERAGE LATITUDE 40. 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH MEANS AND EXTREMES 
AI® TEMP (DEG Cd OS.0 (30 12) | 12.0 (27 00) | AIR TEMP (0EG C) -O3.9 (19 06) | 
SEA TEMP (0EG Cd 12.0 (27 18) | 212 30 SEA TEMP Cd) 219 12-3 «01 16) 1 2868 
AIR-SEA TEMP (DEG C) (30 2700) | 212 1 30 AIR-SEA TEMP Cd -18.3 (19 06) 03.6 (07 09) | 288 
PRESSUPE (MBAR) 1003.8 (29 102001 2031.6 (02 12) 2as 30 PRESSURE (MBAR) 0998.9 (26 18) | seis. H 3038.7 (213 00) 288 
1 0S 206 169 SPEED: SPEED: mots 
1267 wouR: 18 1.2 ! . 18.9 wour: 21 
TOTAL bel 3969 4669 7.0 100.0 | 12.0 TOTAL 2209 S208 1 100.0 | 
MEAN AND EXTREME (METERS) NO. OF ~ & FREQUENCIES, MEAN AWD EXTREME or OBS: 
IGHT 2-245 3-305 6-765 7965 MEAN we 2-205 8-5.5 6-765 99.5 “ne (0a 
19.9 21.3 264 1.6" 06) 22.6 31.0 25.0 1663 3.2 2.0" 6.5" 118 O03) 


POTENTIAL SUPERSTRUCTURE ICING MODERATE: 2.8% SEVERE: #085: 


ase 


a Summary 
NOVEMBER cata summa ss008 
AVERAGE LATITUDE 39.06 AVERAGE LONGITUDE 070.00 AVERAGE LATITUDE VERAGE LONGITUDE 070.00 
MEANS ANC EXTREMES 1 OF | DAYS WITH MEANS AND EXTREMES 1 OF | wITH 
AIR TEMP (DEG (30 09) 1962 C28 ast 3 i 
IR-SEA TEMP (DEG (30 06) | -06.0 1 © (28 210 ast 3 ar oma TEMP C) -17.3 (18 06) | (25 15) u 
PRESSURE (MBAR) 1005.9 (29 06) | 1012.8 | 1020. (so 210 1 is 3 PRESSURE (MBAR) 0998.5 (26 09) | 1019. ? 2035-1 415 18) 1 u 
tora | NO. OF OBS: 2- | NO. OF OBS: 268 
SPEED: 30 ' SPEED: 39 KNOTS 
1 Dar: 30 us 
$0.0 22.2 1 7262 | 19.9 
rorac 7768 2202 1 100.0 | 19.0 1 100.0 20.7 
WAVES FREQUENCIES, MEAN AND EXTREME «nETERS NO. OF WAVE O85: 280 
2202 1667 2.2 345" (30 06) FREQUENCY 2760 258 1 C18 


OECENBER ata 


e005 
NOVEMBER Oata suena #6005 
AVERAGE LATITUDE GE LONGITUDE 068.3u AVERAGE LATITUDE 92.76 AVERAGE LONGITUDE 068.36 
IR-SEA TEMP (DEG C) -1066 
PRESSURE (MBAP) 1001.6 (29 09) | 1019-0 | 1031.8 (05 15) | 239 | 30 SSURE (MBAR) 0996.3 (07 OF) | 1016-0 | 1038-6 (21 00) | 267 
WIND F 
1 Tora | NO. OF OBS: 239 "0. OF OBS: 207 
2.9 1 2266 max WIND ; | 
; ‘ S20 ors 
H = 
set 268 i 
Tora. | 20.5 1 100.9 | 15.5 
WAVES FREQUENCIES, AND EXTREME WO. OF WAVE 182 
WEIGHT S 3-345 8-565 6-765 9965 | ME x (08 HRD RFREQUENCY 266 1065 262% (29 OF) 
FREQUENCY 17.0 11.5" (27 129 


OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING ODERATE:10.1% SEVERE: NONE #085: 


= 
J 
-- 
hie 
i 
q 
ay 
ME 
Nat 


NOVEMBER 
AVERAGE LATITUDE 


95001 
AVERAGE LONGITUDE 


MEANS AND EXTREMES ' 

TEMP (OES Cd -07.9 (30 12) 
SEA TEMP (DEG Cd (30 15) 
AIR-SEA TEMP (0EG Cd (30 12) 1 
PRESSURE (MBAP) 0987.5 (26 21) | 


1012.9 


Oavs 
(Da HRD 
30 
30 
30 
1029.7 (21 09) 1 30 


8 
ToTaL 560 63.8 466 


KEAN 
Total | SPEED oF 
max 
SPEED: 26 KNOTS 


waves 3 MEAN AND EXTREME 
HEIGHT 
FREQUENCY 


3300 2248 2.5 


(METERS) 
oS 2-265 3-345 4-5-5 6- 


NO. OF WAVE 
29.5 | MEAN 
1 1.5" 


8-965 


2 OF O85 WITH POTENTIAL SUPERSTRUCTURE ICING 


Oat su 
AVERAGE LATITUDE 


#5002 
AVERAGE LONGITUDE 086.36 


MEANS AND EXTREMES 
MIN toa wR) 

(0EG 

0965 


1 NO. OF | DAYS WITH 
30 
30 


6 
168 2466 6269 1068 


NO. OF O8S: 167 


man 
SPEEDO: 28 KNOT 
DIRECTION: 200 oes 
Dav: 


100.0 | 14.4 


MODERATE: 6.3% SEVERE: NONE 808S: 240 


MEAN AND EXTREME 


FRECUEACY {308 “one 23.6 5.7 


(METERS) 
2-265 3-305 4-565 6-765 8-965 


NO. OF WAVE = 123 
2965 MEAN (DA HRD 
1.5" oo) 


OF OBS POTENTIAL SUPEPSTRUCTURE ICING MODERATE: 2.4% SEVERE: NONE 808S: 


army 


AVERAGE LATITUDE 56.0N 


AVERAGE LONGITUDE 1486.00 


“EANS AND EXTREMES 

IN 

AIR «TEMP (0EG CP Ole? 

AIR-SEA TEMP (DEG 
PRESSURE 2.) 


os 
“Ol. 
1004.4 | 1030.5 


1 OaYS 
Data 
01.8 
(06 06) 


WIND = % FREQUENCIES, MEANS AND EXTREMES 


TOTAL | 269 32360 


WIND 
KNOTS 
DIRECTION: O80 DEG 
HOUR: 2 
14.2 | 16.8 
4.2 1 2366 
100.0 | 19.3 


WAVES FREQUENCIES, MEAN AND EXTREME 
MEIGHT <1 2-265 3-365 
FREQUENCY 8.9 3064 3564 1665 


5 6-765 6-9.5 


METERS NO. OF WAVE OBS: 237 
29.5 | MEAN MAX (04 HRD 
5.5 2-5 1 3.4" 15.0" (28 06) 


DECEMBER ata 


AVERAGE LATITUDE 48.0N 


AVERAGE LONGITUDE 087.60 


! 

(DEG Cd 

IR-SEA Ten (DEG C) 
PRESSURE 105 18) | 


(MBAR) 098161 1013.9 


1 OAYS wITH 


1031.3 (17 OO) 


WIND - FREQUENCIES, HEANS AND EXTREMES 
SPEE! 


22- 
33 


Tal | SPEED 

21.5 1 
SPEED: 26 KNOTS 
DIRECTION: 250 DEG 
Day: 
wouR: 15 


| 
100-0 | 15.0 


MEAN AND EXTREME 
2-265 


S FREQUENCY 8.5 3506 3968 1366 265 


METE way 


116 
(04 HRD 
1.9% (10 18) 


OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING MODERATE:34.3% SEVERE: NOWE 136 


DECEMBER oa 
AVERAGE LATITUDE 4%5.3N 


#5002 
AVERAGE LONGITUDE 086.30 


MEANS AND EXTREMES 


SEA TEMP (DEG Cd) 08.7 
AIR-SEA TEMP (0EG C) -15.7 


AIR TEMP (DEG C) 

PRESSURE (MBAR) 0967.8 


1017.8 


with 
OaTa 

ss 


1036.8 (02 15) 


- MEANS AND EXTREMES 
SPEED 


“7 


9.7 6 
1263 266 
59.8 2342 


MEAN 
Total | SPEED 
15.5 | 15.7 MAK WIND 
3.9 SPEEO: 31 KNOTS 
DIRECTION: 220 DEG 
Day: 1s 
OUR: 12 


100.0 | 16.6 


MEAN ANO EXTREME 
WEIGHT 3-3-5 8-5 
FREQUENCY 


(METERS) 
S 6-765 8-9.5 


AVE § OBS: 
2965 wean (0A HRD 
(15 18) 


‘3 OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING MODERATE:26.5% SEVERE: NONE #08S: 155 


DECEMBER sun 


Da 
AVERAGE LATITUDE 56.0" 


#6001 
AVERAGE LONGITUDE 198.06 


MEANS AND EXTREMES 


RESSU 


(MBAR) 0960.0 


WIND FREQUENCIES, MEANS 
| SPE 


5.7 


20 1368 S307 


Tora. | SPEED 
15.9 1668 
1 2261 SPEEDO: 4&0 KNOTS 
DIRECTION: 150 DEG 
Dar: 2s 
MOUR: 


MEAN AND EXTREME 
2-245 3-3.5 8-5. 
2666 326% 2867 


WAVES - & FREQUENC 
WEIGHT 
= FREQUENCY 


(WETERS 
5 6-7.5 
968 1 3.7" 


NO. OF WAVE OBS: 
29.5 | MEAN MAX HRD 
8.0m (16 16) 


NOVEMBER Oat s 
AVE®AGE LATITUDE 42.5N 


army 
AVERAGE LONGITUDE 


#6002 
130.04 


PEANS AND EXTREMES 
(Oa 


ESSURE (MBAR) 1002-2 (06 15) 


MEAN 


NO. 
(04 HRD 1 oats 

00. 

1031.4 (19 18) 


WIND ~ % FREQUENCIES, MEANS AND EXTREMES 


[------- SPEED MNOTS WEAN 


TOTAL 2368 2261 1.7 


Tota. | SPEED 


SPEED: 
DIRECTION: 180 DEG 
Day: 
HOUR: is 


100.0 | 15.7 


waves - AND EXTREME 
WETGHT jo 


26.3 1966 


(METERS) NO. 240 
6-7.5 6 9.5 1 (04 HRD 
368 10.0" (22 09) 


3 OF OBS WITH POTENTIAL SUPERSTRUCTURE ICING 


DECEMBER 
AVERAGE LATITUDE 


Oa sun 
82.56" 


MODERATE: 6.1% SEVERE: NONE #08S: 246 


wary #6002 
AVERAGE LONGITUDE 130.00 


MEANS AND EXTREMES 
wert 
AIR «TEMP (DEG C) 
SEA TEMP Cd 14 

Sta t C) -05.0 (21 12) | 
(MBAR) (23 21) | 1015.0 


1262 


ene 
PRESSURE 


OaYS with 
Data 


2 
1037.0 (05 09) 


cant 
Tora | 1265 


| 
ToTaL | SPI 


OBS: 


1669 | 13.5 
669 


. 
| 21.9 
2462 1 2262 
20. 


100-0 | 17.49 


FREQUENCIES, WEAN AWD EXTRENE 
Fi Se6 2760 23.0 38.3 


(meTERs 
3-365 8-5.5 6-765 2965 win wax 


\ 
.:.:. 
ne 
wean 
00.8 | “04.1 
03.5 1 03.0 | 
-02.7 | a -07.0 | 
ort 19 21 33 “7? om 10 2 
ot Mok God ne 2e2 
se 269 «$60 se «7 ! 
ww 209 «1265 1667 | 1268 w ! 
| 10020 1 1208 TOTAL | 320 1663 6926 1101 
08S: 237 waves - & 
wean Max wean (0A WRI 
02-8 | 1349 00.7 | OO) 
o7.1 06.9 os.3 06.2 (O01 21) 
“04.4 | 05.3 | 
1016.1 | 1031.3 | 
om in 2 33 47 om 10 2 33 
«6 366 6 4.8 14.6 we 1.3 266 ! 
S 6 666 360 1260 1666 wouUR: s «6 26 1269 369 
swt 3.0 1668 468 1 2066 | 1668 swt +6 1063 11.0 2169 2462 
06 %0 1866 268 1 2765 13.0 1 1665 
| 4260 2203 ww 302 1 1603 15.8 
TOTAL | 206 1848 
1 NO. OF | DAYS 
06. 01.5 06.8 (08 15) 
| 06.6 (01 OO) 206 
i 10 2 33 47 om 10 2 33 pe? 
| ! ! 
1.7 6.3 4.6 1.7 se 162 166 
S$ 8 1360 1402 +8 2.0 363 1 
swt 3o3 sw bel 865 1 1663 1 2363 
. 261 6.7 268 Ted 1462 1.6 1 2660 | 22.6 
“4 1.3 1.3 w 162 = 5.7 162 1 19.2 | 
| 6.9 | 10020 | 2078 
1 NO. OF | 
AIR TEMP (DEG (25 18) | 1362 1568 «17129 | 208 
SEA TEMP (0EG CD) 3463 (30 15) | 1568 1 18.9 (09 00; | 208 | 
AIR-SEA TEMP (DEG C) (25 16) | 1 
1016.1 | H 1 28 | 
om 19 33 “7 eT | 10 2 33 67 
! 
WE 209 1 1068 wet SPEED: 37 KNOTS 
se be? 1 2863 set 8 268 162 ! ODay: 23 
s 10.0 6.3 1.7 2261 1665 s 1163 ! os 
Sw Tel 261 1 1265 1469 13.3 609 
3.3 966 368 2667 | ' 1e6 7.3 362 1 1865 
ww Ted 209 2667 | 13.6 ww 1.2 6.1 1 1065 18.0 
— 
joes: 208 
(Oa 


NOVEMBER Oat 
AVERAGE LATITUDE 52.0N 


LONGITUDE 


MEANS AND EXTREMES 

(08 HRD 
TEMP (DEG C) -00.4 (28 O99 
SEA TEMP (DEG CP) OS.3 130 21) 
AIR-SEA TEMP (DEG C) -06.2 (20 09) | 
PRESSUPE «MBAR) 0951.9 (28 O06) | 


1001.7 10 7 #09 12) 


1 with 
Data 

! 

30 

30 

30 


DECEMBER Oata 
SVERAGE LATITUDE 


AVERAGE LONGITUDE 156.00 


MEANS AND EXTREMES 
(0a 
AIR (DEG C) 
SEA TEMP (DEG Cd O08 
TEMP (DEG C) -O7.6 


SSURE (MBAR) ‘17 of) 


1 oF 
wax HRD oss 
06.5 105 03) 
05-5 101 03) | 


WIND FREQUENCIES, *EANS AND 
™ 


SPEE 


10.5 1.7 


10.5 54.0 52.5 


H Speco 
! 


11.8 | 


! 
2a 

; 16.0 | 17.5 


| 
orm! 


2s 
3765 
caun 


Torta 62-5 37.5 


WAVES - & FREQUENCIES, MEAN AND EXTREME (METERS) NO. OF 


WEIGHT <t 2-265 3-365 
FREQUENCY 21.65 226 3 


5 6-745 8-9.5 >9.5 | “EAN 


15.3 3.5 1 4.2" 


WAVE OBS: 
wax (08 HRD 
9.5" 417 220 


WAVES & FREQUENCIES, MEAN AND EXTREME 
WEIGHT aa 2-265 3-365 
FREQUENC 


(METERS) 
— o-9.5 “pean 
a 21 4.0" 10.5" 


OF WAVE O85: 208 


NOVEMBER oat 
AVERAGE LATITUDE 51.0N 


aR 
avenase LONGITUDE 


DECEMBER Oat 
AVERAGE LATITUDE 51.0" 


MEANS AND EXTREMES ! 
«DA HRD 

TEMP (DEG Cd 08.0 125 18) | 

SEA TEMP (0EG Cd (30 21) | 
AIR-SEM TEMP (0EG Ci (25 18) 
PRESSURE (BAP) O97S.0 121 25) | 


1012.9 


! 


1030.5 109 21) 


NO. OF | DAYS WITH 
ata 


MEANS AND EXTREMES 


are (DEG 

Sta TEMP 
AIR-SEA TEMP (DEG C) -05.5 

PRESSURE (mB. ov 


- & SES MEONS EXTREMES 


(KNOTS) == | 


>a? 


wean 
1 Tora. 


+0 
100.0 | 20.5 


NO. OF O8S: 240 


MAK 
SPEEO: 52 KNOTS 
DIPECTION: 280 DEG 
aye 30 


29.8 48.6 


wean 


max 
to: 
11-3 | 2366 


S.6 27.8 
2262 22.3 
16-5 | 20 


waves - MEAN OND EXTREME 
WEIGHT oS 2-265 3-305 8-565 
FREQUENCY 3942 18663 2261 


(METERS? 


08S: 240 


6-765 8-965 ax (08 HRD 
1261 2.5 3.6" 8.5" (22 00) 


WAVES FREQUENCIES, MEAN AND EXTREME 
WEIGHT 2.5 3-3.5 
10.5 33.9 


NO. OF WAVE OBS: 
1 7.5" (23 


AWERASE LATITUDE 


suswae 


avensse LONGITUDE 


131.06 


“EANS AND EXTREMES 
“IN (0a 
AI? TEMP (DEG C) (2% G6) 
SEA TEMP (CEG Cd) 130 22) 


wax (0a HR) 
14.0 (21 09) 
12.5 1 13-5 (02 00) 


AIR-SEA TEMP (DEG C) (26 06) | 


RESSUPE (MRAP) 18) 


1013.7 | 1026.3 (19 18) 


Oates 


caus 
ToTaL 368 13468 4163 


MEAN 
1 Tota. | SPEED 


10.8 


NO. OF OBS: 


WAVES - & FREQUENCIES, MEAN AND EXTREME 


WEIGHT I-65 2-265 3-365 8-565 8-965 
FREQUENCY 18.3) 3769 1568 22.5 


NO. OF WAVE O85: 240 
29.5 | MEAN (08 HRD 
3.0" 7.5" (21 15) 


NOVEMGER oata 
AVERAGE LATITUDE 40.76 


avenace LONGITUDE 


se00e 
137.7% 


MEANS AND EXTREMES 
"IN (04 HR) 
TEMP (0EG C) C769 
TEMP (DEG Cd 1366 
atas SEA TEMP (DEG C) -05.9 


PRESSURE (MRAP) 0991.9 (27 12) 


(Da 
a3 21 

6 01 03) 
“01.3 | 02.5 (21 06) 
O15.1 | 1030.3 (18 18) 


with 
Oats 


WIND FREQUENCIES, peer EXTREMES 
SPEED 


10.5 


269 


Tota 
wNOTS) 


20.6 | 19.7 


100.9 | 19.8 


SPEED: KNOTS 
DIRECTION: 3150 DEG 
Dav: 27 

wouR: 


waves - MEAN AND EXTREME 
HEIGHT 3-345 8-5. 
FREQUENCY 


(METERS) 


NO. OF 
5 6-7.5 S 29.5 | 
6 2366 2503 3303 205 13. 


x (08 
9.5" (21 16) 


DECEMBER 
AVERAGE LATITUDE 


Suen aey 
at LONGITUDE 


MEANS AND EXTREMES 
"In (DA HRD 
=TEMP (DEG C) 
SEA TEMP (0EG 
SEA TEMP (OEG C ‘ 
ESSUPE 0973.3 a3 


Oars wrt 
oats 
10.0 
10.7 i 
1 


1036.8 21) 


WIND - & FREQUENCIES, MEANS AWD EXTREMES 


ToTaL Lied 88.0 S162 260 


1 Tota | SPEED 


! 
| 23.5 Imi 
KWOTS 
OIPECTION: 150 
Dar: 
o3 


100.0 | 19.8 


WEIGHT 2-265 


(METERS) NO. OF WAVE O8S: 
«5 6-765 8-9.5 | 104 


FREQUENCY 23.8 3301 16 1 3.08 


DECEMBER 
AVERAGE LATITUDE 80.76 


#6006 
AVERAGE LONGITUDE 157.70 


MEANS AND EXTREMES ! 
“IN 

AIR-SEA TEMP (0EG -03.7 
PRESSURE (MBAR) 1001.1 


wits 

15-5 (15 06) 

Oe) 


01.9 
1022.6 1039.7 «20 21) 


WIND - FREQUENCIES, MEANS AND EXTREWE 
SPE 


(KNOTS 
2 - 


12-5 1.8 
267 
2 


wax 
SPEED: 37 
170 


------------4 

= 


4 EXTREME 
3-3.5 9-5 
23.3 o.8 


METERS) nO. OF 
oS 6-765 O-9.5 99.5 | MEAN 
1 203" 5.0" 108 12) 


Continued on page 227. 


1 NO. OF i wit 

OS.1 | 08-1 (07 15) 200 
06.3 | 07.2 (05 00) | 200 

200 | 1003.5 | 1035.1 109 21) | 208 | n 

22- MO. OF OBS: 237 Tora, | SPEED NO. OF OBS: ray 

ne te? SPEED: 36 KNOTS wet SPEED: 23 KNOTS 

swt Ae? 1005 208 swt 25.0 1 25.0 | 22.5 
wet 25 1 3768 | 1763 

136.04 AVERAGE LONGITUDE 156.0% 
1 MO. OF | DAYS wITw 
MEAN wax (0a weet wan toe weet oes Data 
09.2 10.8 «05 00) | 200 | 30 (2918) 07.3 | 08-2 102 00) | 208 
-00.6 02.6 (13 18) | 200 30 (18 21) | | 0266 12703) 1 

280 30 (23 12) | 2006.7 | 2038.6 (10:12) 

WIND = % FREQUENCIES, MEANS AND EXTREMES eth 

SE o& 308 1 15.6 2765 set 268 260 Dav: 23 

S 20S Pod 1 19.6 | 24.5 06 1265 “our: 06 

| 7.7 | 100-0 | 21.8 
— 208 
a2) 

1 NO. OF I 
| 

1 NO. OF 

30 

WO. OF OBS: 238 

FREQUENCY 


Selected Gale and Wave Observations, North Atlantic 


November and December 1979 


Vessel 


Coll Sign 


MORTH ATLANTIC OCEAN 


CANADIAN OWL 
SEALAND PRODUCER 
AMERICAN ACCORD 
AMERICAN LEGEND 
AMERICAN ARCHER 


AMERICAN ARCHER 
AMERICAN ACCORD 
T F L INDEPENDENCE 
TF L INDEPENDENCE 
SEALAND GALLOWAY 


DEFIANCE 
DEFIANCE 
COVADONGA 
SEALAND PRODUCER 
JOSEPH LYKES 


AMERICAN CHAMPION 


EXPORT LEADER 
AMERICAN ACCORD 


COVADONGA 
JOSEPH LYKES 
OYVI PACIFIC 
EXPORT LEADER 
SNOW STORM 
SEALAND ECONOMY 
AMERICAN ALLIANCE 
EL PASO ARZEW 


GREAT LAKES VESSELS 


LEON FRASER 
CALCITE II 
JOHN DYKSTRA 
LEON FALK UR 
PAUL H CARNAHAN 


GEORGE M HUMPHREY 


ENDERS M VOORHEES 
LEON FALK JR 


THOMAS JEFFERSON 
EL PASO ARZEW 
FALSTRIA 

THOMAS JEFFERSON 
AMERICAN ARCHER 


GEORGE WALTON 
GEORGE WALTON 
AMELIA TOPIC 
DOCTOR LYKES 
OYVI KATTEGAT 


ARwA 

SEALAND RESOURCE 
STONEWALL JACKSON 
TFL DEMOCRACY 
TFL DEMOCRACY 


ARCO PRESTIGE 
SEALAND RESOURCE 
HOEGH MALLARD 
YOUNG AMERICA 
BARWA 


HOEGH MALLARD 
WISTERIA 

AMERICAN CHAMPION 
ANTONIA JOHNSON 
EXPORT BANNER 


WISTERIA 
OVERSEAS ALEUTIAN 
1 F L INDEPENDENCE 
SEALAND VENTURE 
SEALAND PRODUCER 


SEALAND 
SNOW STO! 
T F L INDEPENDENCE 
OLGA TOPIC 
TRANSCOLUMBIA 


RESOURCE 


TOWCI TOPIC 
OLGA TOPIC 
SNOW STORM 
TRANSCOLUMBIA 

OVERSEAS ALEUTIAN 


MORMACSUN 
T F INDEPENDENCE 
SEATRAIN CHAPLESTON 
DELAWARE IT 

EXXON HUNTINGTON 


OLGA MAERSK 
TILLIE LYKES 

SEALAND PRODUCER 
AMERICAN CHAMPION 
LASH ATLANTICO 


AMERICAN LEGEND 
AMERICAN ARCHER 


WB4520 


ereer 


- 


zzz2z2 


zz2z27 
WHONN 


eo 


zz2z22 


227722 


nN 


zzzz2 


wo 
zzzz2 
averse 


oO 
zzzz2 


zzzz2z 


weunw 


272272 
- 
waa 


exree 


eevee 


6 
12 
12 
6 


|. Wat Sea Wavest | Swell Wav 
NOV, 
S6ED 2 4769 12) 45 «5 NM 0989.0) 17.0) 12.0) 16 | 23 21) >13 | 26 
14 | 50.9 18] 32) > 25 NM] 24 | 102261) 965) 10 | 1265] 33) >13 | 42 
KFEZ 14 | 496 1s} 31) 45 10 NM) C2 | 1020.5] 8.9) 1369) 3 | 8 32| 6 11965 
KFEY 14 | 46.0 18} 32) 45 10 NM] | 1017.9) Atel] 14.4) 8 | 24.5 
KFCS 14 | 46.7 18} 31) 40 S nM} 82 | 1018.8] 10.9 7/39 
KFCS 15 | 48.5 oo] 33) 40 10 NM] | 1023.0) 9.0) 14.5 39 33} 7 |39 
KFEZ 15 | 49.3 oo] 31) 45 10 NM] «25 | 1620.0) 8.3 8 32] 8 119.5 
ovVK 15 | 46.8 } oO} 31 4s ic 1012.0/ 11.0) 14.6 14-5) 31) 11 [1965 
18 | 43.2 | 06] 21) 42 S O02 | 1006.5} 19.2] 19.0 21 
KHLK 24 | 41.5 18) 34) 45 NM) | 0999.8) 8.3) 1742 18 34) 12 | 19.5 
kKRES 24 | 44.4 18 O06; 10 
KRES 25 | 45.8 1605) 36/< 6 |19.5 
25 | 3766 3265 
25 | 40.7 3265 
WHTR 25 | 3367 18) 9 11965 
WMEY 25 | 35-8 2468) 335,513 | 24.5 
JOSEPH LYKES WHTR 26 | 33.3 18) 9 |19.5 
GUADALUPE EHOW 26 | 3765 13 17| 6 |13 
26 | 38.4 32-5) 32 
KFEZ 26 | 43.8 1665| 31) 6 
EHOV 27 | 3662 26 
WHTR 27 | 36.5 NM] 93 | 101269] 1965] 2268 8 29 16.5 
Lucy 27 | 4761 wm} @2 | 1001.0) 16.0 j10 19 | 16.5 
wey 27 | 3664 NM] | 1013.0) 13.4) 19.5) 5 32 49 
27 | 37.3 o1 1006.0) 12.0) 21.0 23 35 23 
WNOJ 29 | 41.5 NM} C1 | 1006.0) 13.3) 19-4) | 6 30} 7 119.5 
KFEM 29 | 46.0 wm} 607 | 0992.5] 13.4) 14.0) 10 |23 xx} 41 [23 
KHKB 29 | 36.0 nm] C2 | 1023.0] 18.9) 17.8) 5 8 31) 9 
WAT105 1 | 46.9 85.7 OO] 02 6.0) 6.0 665 
1 | 45.3 83.4 18) 21)m 43 ic 7.0) 8.0 
WE8451 2 | 44.8 62.9 GO) 41 10 02 8.0 8.0 6 6.5 
wP7987 2 |47.3 87.7 w) 12) 24)" 45 1c NM 02 0.0 5.0 8 j10 
WR3953 8 47.1 86.9 12) Ss NM 70 - 2.0 6.0 |13 
WFT7895 16 | 4764 68.8 18) 48 10 NM 02 0.0 8.0) 10 [11.5 
JOHN G MUNSON WE3806 17 | 44.1 82.8 06) 24) m 42 10 NM co 4.0) 7.0 6.5 
GEORGE A SLOAN WA5307 26 | 43.3 82.4 Ww) 18) 21)™ 42 10 Ne 60 9.0 6.0 665 
WA4712 27 | 46.7 84.5 C6) 27/4 45 602 1.0) 6.0 3 
wP7987 27 | 44.3 83.0 06) 23) 44 10 NM) «02 4.0) 7.0) 7 [1165 
KFET 2 | 236 NM o3 1012-9) 16.0) 16.0 3 6 8 
KHKB 3 | 3663 63. Ne 15 1010.0) 20.6) 21.7 5 5 25 10 
3149.5 N) 186 5S NM 81 1013.5) 12.0 
KFET 3) 42.0 36. NF 03 1006.1} 16.0) 186.0 3 8 23\< 6 8 
KFCS 3 46.7 Ni 366 2 NM es 0999.0) 15.0) 17.5 5 20)< 6 | 32.5 
KFEU 3 | 48.2 NM} 602 | 0993.0] 13.4) 14.5) 6 |10 19| 8 |23 
KFEU 4 | 49.0 NM} C2 | 0990.6] 11.7) 13.9) 5 | 8 
5 | 3969 NM} | 1006.0) 14.0] 20.0) 9 |19.5) 00 
6 | 42.0 o1 1010.0) 1268) 16.7 |13 26) 12 | 1665 
LHPR 6 | 3865 62 | 1609-0) 7.0 
LHRH 8 | 46. NM 21 1003.0) 15.5) 14.0 23 8 |13 
8 | 39. NM 60 1006.5) 22.0) 19.4) xx 8 25 9 12965 
8 | 36. NM 1016.2) 21.2) 20.0 6 8 23 
8 | 46. NM o7 1004.5) 15.0) 13.5 
9VPR 9 | 46. NM; 659 | 1001.5] 15.0) 13.0 
9 
9 | 39. 2965 
9 | 49. 19.5 
wGLw 10 | 44. 1665 
10 | 4&9. 14.5 
LozRr 10 | 48.1 26 
10 | 45.3 3 | 26 
WHEY 11 | 47.5 9 | 24.5 
11 | 46.8 01 | 1008.0} 13.0) 1361 }10 25} 13 | 3265 
wFGT 11 | 40.2 650 | 1162) 2163) }16.5) 32) 6 | 3265 
| 
11 | 43.4 19.5) 25) 13 | 32.5 
KFGK 13°) 41.8 10 29) 10 | 19.65 
ovvK 13 | $0.2 23 
13 | 8308 8 | 31] 10 | 24.5 
14 | 45.3 1665) 27) 12 | 32.5 
14 | 4761 665) 6 | 2965 
SGXA 14 | 45.7 28) 45 O03 | 1005.0] 1566] 14.8 26 
14 | 50.6 18) $7 1 NM) 82 | 0992.5) 765) 12-0 3765 
14 | 4561 16) 27) 48 02 | 1007.0] 1660) 15.0) 12 | 16.5) 00 
KPGO 14 | 46.7 | 1a] 25) 47 S 692 | 0999.8! 1465] 13.4) |10 25| 6/18 
| 
ELKK 15 | 39.6 | 29 “1 1012.0) 13.0) 21.0 © |19.5) 
ABEE 15 | 44.7 27 46 1015.0/ 14.0) 15.9) 12 | 16.5) 00 
SGxA 15 | 47.5 | 06] 29) $s 10 NM} | 1008.0) 10.0) 14.0 3265 
15 | 45.7 27 48 S NM 92 1616.0] 11.0) 13.4 27 1665 
KFGK 15 | 42.7 12| 22 4s we 02 1016.6] 15.6) 17.2 5 22 6 [1965 
15 | 49.5 04.3 16} 29) 56 © wm) G2] 161062) 1660) 12.3) 3] 8 29) 12 | 29.5 
16 | 5061 2862 Oc} 23)" 63 2s 64 0964.6) 11.0) 10.5 
ovyz 16 | Sled 23.0 12) 2e 1c NM C3 1005.8) 1061 15 |41 
KNEO 17 | 40.0 72.9 12] 4s Ss Ne a1 1006.6 202) 1066 13 
33.5 7669 16) 33 4s 10 NM 02 1022-7| 1165) 23.7 3 1165) 
OUxw 17. | 37.0 63.3 16) 18) 45 18m) 81 | 1603.0] 20.5 13 17 1665 
wooP 17 | 46.3 w 18) 27 42 2 02 9-0) 11.0 16.5) 26 1665 
17 | 50.4 GieO 18) 27) 45 10 NM] | 101264) 869) 10.6 5 29 1665 
whey 17 | 60.0 18) 21 so 1 62 1009.0} 20.0) 21.6 10 16 io 
18 | 3763 S768 16) Su) Ss 0999.8) 20.6) 20.6 13 19 13 
KFEY 18 | 40.0 54.0 «| C6) 16 so © c2 1003.7| 19.5) 20.0 
KFCS 18 44.8 59.4 22) 26) 45 2 86 | 099968) 1167) 8 


Call Sign 


Pressure 


= 


MORTH ATLANTIC OCEAN 


T F L INDEPENDENCE 
ORCO MINER 

TONCI TOPIC 
OVERSEAS ALEUTIAN 
EOGAR QUEENY 


YOUNG AMERICA 
CANADIAN OWL 
CANADIAN OWL 
TREIN MAERSK 
SEALAND RESOURCE 


AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 
AMERICAN 


LEGEND 
RACER 
RACER 
LEGEND 
RACER 


GREAT LAKES VESSELS 


IRVING S OLOS 
J BURTON AYE®S 
JOHN DYKSTRA 
JOHN DYKSTRA 
JL MAUTHE 


JOHN DYKSTRA 
HARRY COULBY 
CASON J CALLAWAY 
ENDERS VOOPHEES 
ROGER BLOUGH 


ovvK 18 

ELKX 

18 
KEOC 20 
27 
SeEO 28 
SeED 29 
29 
29 


KFEY 29 
KNOF 29 
KNOF 30 
KFEY 3a 


12 
23 
12 
12 


zzzz2 


“2 10 NF 1009.0 
“2 2 02 1019.5 
“1 S Nn 80 1016.0 
“7 10 1007.8 
so Ss 03 1023.7 


ic 02 0992.0 

2 62 0995.5 

37 Ss 02 0992.0 3-0) 13.0 

so 10 2° 1003.0) 17.0 11 | 29.5 
“e S NM 87 994.3 3.4 7.7 6.5 


ss S NM is 0996.3) 1262) 21.0 3465 
“5 S 29 0985.9) 12.8) 17.8 14.5 
as 10 NM os 0992-0) 10-0) 16.1 10 


Continued from page 225. 


NOVEMBER 


ceta #6010 DECEMBER Oata Summary 
AVEPAGE LATITUDE 46.2N AVEPAGE LONGITUDE 124.26 AVERAGE LATITUDE %6.26 AVERAGE LONGITUDE 
MEANS AND EXTREMES 1 NO. OF | DAYS WITH MEANS AWD EXTREMES 1 OF | 
ale TEMP (DEG Cd) 127 215) 1 10.3 1 16.2 (us OG) 30 AIR TEMP (DEG Cd 08.6 (23 15) ov.7 46.0 «03 219 205 nu 
SEA TEMP (DEG Cd) 1065 126 09) 12.6 1 13.7 «cS 30 SEa TEMP (0EG Cd O8.2 108 15) 10.9 | 12.3 (08 35) 1 zs n 
AIR-SEA TEMP (DEG C) (27 15) | 1 (22 03) 30 ATR-SEA TEMP (DEG -06.7 (23 15) | 02.5 «17 03) | aes 
PRESSURE (MBAP) (93 G3) | 1017.8 | 1032.8 12003) | 260 30 RESSURE (MBAR) 0992.9 (23 21) | 1015.9 | 2038.8 (05 22) | 
WIND - & MEANS ONC wIn0 - MEANS AND EXTREMES 
- | Tora | SPEED NO. OF OBS: 240 1 ate 1 tor 
SPEED: woTs ! 21 
4.6 DIRECTION: 110 208 ! 
1 28 5.7 
! 8 1 ! 
TOTAL | Tel 2508 60.0 1 109.0 | 12.9 TOTAL A765 S200 2366 260 1 200.0 16.8 
waves - 3 AND EXTREME (METERS) NO. OF oes: 230 WAVES ~ FREQUENCIES, MEAN AND EXTREME WAVE 085: 235 
WEIGHT <1 2-265 3-345 7965 MEAN Ax (DA HRD WEIGHT (Hd CL 2-205 3-345 8-565 29.5 wean wax HRD 


DECEMBER 
AVERAGE LATITUDE 25.96 


averace 


92001 
LONGITUDE 


MEANS AND EXTRENES OF | DAYS WITH 
(da war (04 HR) oss Oata 
AIR TEMP (DEG 1765 (18 G6) | 26.1 (38 229 27 
SEA TEMP (DEG C) 6 27.3 «ae 1 27 
AIR-SEA TEMP (OEG C) S (18 0689 “00.1 (23:18) | 28 | 27 
PRESSURE (MBAR) 100 9 1027.7 «18 2s it 2 
WIND - & FREQ IND EXTREMES 
1 Tota. | SPEEO NO. OF OBS: 218 


ToTay 


Sol 25.7 6202 be 


100.0 


SPEED: 


1 
1 13.0 


aa 3- 
22.8 


CxTRene (METERS 
8-565 647.5 


NO. OF WAVE 215 
| 61048 HR) 
de (25 12) 


48.1 12) 700) 7 | 26-5) 17) 10 | 28.5 
N| 37.3 &| 16) OS 16.0) 19.0) 6 co 
| S265 16) 29 | 14.0) | 18.5) | 14.5 
|} 3547 74.3 20) C2 1506] 23.3} 8 |13 02/ 13 | 16.5 
64.8 30 30) 9 
|} 4049 63-8 29\" 29) >13 | 
6368 32|™ 32|>13 | 
3548 64.0 | 27 
145 64.7 30 27) 6 
36,0 62.8 18) 29 29\< 6 | 38.5 
3962 N| 18) 27 27\< 6 
39.2 N| S7s7 00) 29 26) 10 | 19.5 
37.9 N| 60.7 &| 29) 50 10 WH] «627 | 0996.3] 1268) 5S | 3205) 29) 12 | 3465 
KNOF 31. | 39.2 62-6 OO} 3a) 42 92 | 1001.0) 2261] 20.0) 7 30) 1965 
WA6108 47.3 89.7 12) 42 10 - 160) 6.0 11.5 
WA6272 3 44.3 83.1 18) 42 10 NM) «G2 - $0) 6.0) 2 |10 Sing 
WEB451 3. | 47.6 68.0 18) 26) 10 0.0) 4.0) 6 11.5 
WE8451 | 47.4 89.0 GO) 42 10 200} 3-0) 7 |11.5 
WES 184 192.6 7968 06) 26)" 42 10 (02 3-0) 9.0) |10 
WE8451 5S | 46.9 67.0 12) 21)" 42 o2 2.0 3.0 
WAS661 18 | 47.3 89.3 OO} 43 10 8.0) 1.0) 3 | 665 
WE4879 1s | 47.4 87.7 12) 22)" 42 S wm) 02 - 2-0) 4.0 18.5 
was712 15 | 45.8 65.5 16) 22)" 45 10 3.0) 3.0 s 
wzP8164 25 | 43.8 86.9 00) 42 63 2.0) 3.0 
ENVIRONMENTAL BUOYS 
44005 08 | 42.7 68.3 2 41 1009. 5. 7 | 16. 
44005 09 | 42.7 68.3 02) 31) ™ 41 1015.0 1. 9.0 16. ae 
44005 29 | 42.7 68.3 08} 42 1001. 2. 8.0 67 16. 
Directi ia NOTE: The observations are selected from those with to 
winds > 35 kn oF waves > 25 ft from May through Aug- = 
. ust (2 41 kn or > 33 ft, September through April). In Laie 
Measured wind cases where a ship reported more than one observa- a. 
tion a day with such values, the one with the highest — 
windspeed was selected. bas 
ax 
oo 
om 10 a 33 oe? | 
q we 8.9 665 1 1508 | 1065 
E 1962 1 35.0 1 21.0 
set +9 1063 1 | 1563 28 « 
| 
' 
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Selected Gale and Wave Observations, North Pacific 


November and December 1979 


Vessel Call Sign 

NORTH PACIFIC OCEAN 

PERENNIAL ACE HOMO 
ARCO PRUDHOE BAY KPFO 
ASIA HONESTY ABLL 
PERENNTAL ACT HOMO 
PACIFIC VENTURE HOVS 
ASIA HONESTY ABLL 
UNIQUE FORTUNE 
AMERTCAN LANCER 
SEATRAIN CHESAPEAKE csec 
FEOSTEEL 
AMERICAN LANCER 
PRESIDENT PIERCE 
OGDEN DANUBE 
GARDENIA agua 
PACIFIC VENTURE HOVS 
JUTHLANDTA 
PACIFIC WING 
AMERTCAN ASTCSONAUT W2UG 
ALSTER EXPRESS 
MAYA PIONEER JLAX 
SHUNWIND 
AUSTRAL RAINPOW 
SHUNWIND 
PACIFIC VENTURE HOVS 
TOYOTA MARU 10 
ALSTER EXPRESS 
KEIYO JKHO 
EASTERN TREASURE 
JARVIS WHEC 725 
EASTERN TREASURE 6zsP 
KELYO JKHO 
GREEN KOPE JNeY 
PACIFIC VENTURE HOVS 
OISCOVERER OSS wTEA 
“A WSLH 
CRESSIOA 
wETYO JKHO 
ARCO PRUDHOE BAY KPFO 
UNITED SPIRIT 
ORTENTOL LEACER SMHA 


SEALANC COMMERCE 
BELLMAN 
SEATRAIN YORKTOWN OSNP 
SPRUCE JPOP 
PACIFIC ERA ELuo 


SILVER STAR JKTO 
PRESIDENT POLK WNET 
SILVER STAR 
SPRUCE 
BREWSTER HONF 


MAYA PIONEER JLax 
CRESSIDA 3FT6 
EASTERN TREASURE ezsP 
GREEN KOBE 
GREEN KORE JNBY 


“AYA PIONEER 
EASTERN TREASURE 6zsP 
CRESSIDA 
ALLTRANS ENTERPRISE 
PRESIDENT GRANT wez0 


MUNRO WHEC 724 NGOF 
PRESIDENT JOHNSON WVHS 
SHUNWIND 
OVERSEAS CHICAGO Kecr 
PRESICENT JOHNSON 


SURVEYOR wes 


GREAT OCEAN 
JUTHLANOTA Euxv 


LONG BEACH 
WOEGH “ASCOT LEVN 
ATLANTIC PIONEER HOWN 
CRESSIOa 
EXXON PHILADELPHIA WNF 
SEATRAIN PRINCETON 
SEATRAIN INCEPENDENCE OSKL 
PERENNIAL ACE 
LONG BEACH HOEY 
ATLANTIC PIONEER 
EXXON KPKL 
EXXON PHILADELPHIA WNF 
PRESIDENT HOOVER wIsT 
ARCO FAIPBANKS 
WORLD CANDOUF 
MUNRO WHEC 726 NGOF 
AMERICAN TRADER 
LIONS GATE GF JCLL 
PROOKS RANGE 
PERENNIAL Ace 
AME@ICAN TRACER KVKY 
MUNRO WHEC 774 NGOF 
MELLON 717 
MELLON 717 


I 


° 


4 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
& 
8 
8 
8 | 44.6 
8 | 3464 
8 | 53.8 
6 | S263 
9 | 53. 
9 | 3461 
9 | 
9 | 3866 
9 | 5569 
10 | 29.1 
10 | 53.2 
10 | 3561 
10 | 58.8 
10 | 3669 
11 | 33.5 


11 | 3561 
11 | 36.0 
11 | 34.0 
11 | 3565 
11 | 33. 


11 | 34.4 
11 | 34.9 
12 | 34.7 
12 | 3467 
12 | 4S. 


zzzz72 
er ww 


o ow wow 


nN 


zzz22 
zx 


N 


zzz22z 


N BNUNDO 


zzrzz 


zzz27 


zzzz27 


©O £4 


zz272z 


zzz2z27 


N 
N 
N 


zzz72z 
memes 
- 


eu 


zzzz2 
weere 
ere 
coe 


wx 


29 7 
6-5) 13)< 6 43 
30) 10 | 21 
: 10 26) 11 | 14.5 
16.5| 31) 10 | 19.5 
| 
42 NM o7 1003.0 9-0) 11.0 
4s NM 60 1005.0) 12-8) 21.0 
4s NM o2 0999.7) 2268) 22.2 10 19 8 16.5 
48 NM 02 1002.5) 23.5) 20.0) 1 23 oo o 
25 NM 53 1013.5) 24.5) 1865 11.5) O12) 12 | 32-5 
4s NM 02 1001.0) 23.3) 22.8 6-5) 20 7 8 
41 NM 02 100945) 1964) 1964 10 20 9 |23 
47 NM o3 1000.0) 25.0) 22.0 
45 . NM “3 1011.0 8.0 8.0 13 16 8 |19.5 
“7 NK “4 0968.0/ 13.0 7.0 19.5) 21 9 
|} 16 “1 NM 63 1009.5 8.2 10 20 7 
16) 19)" 46 NM so 0997.5) 10.5 7.0 12.5) 20)>13 [13 
18) O48 4s NY 02 1014.5) 2262) 23.9 
00} 27 44 NM 86 0986.2 162 4.8 13 xx 13 
06; 24)" 60 NM 2s 0995.0 6.3 5.0 
17965 09) 24)" SO 607 | 0972.0! 5.0) 7.0 23 26) 7 36 
N) 149.7 18) 29 so yo 65 1010.5) 20.6) 2161 8 29 6 j10 
17764 00} 33 NM o3 0989.5 5.0 7.0 19.5) 23 7 \39 
160.8 | 00) 29)" 446 NK 62 1005.3 7.0) 10.0 26 29) 11 28 
15266 06) 32)" 49 NM 65 1003.0) 16+9/ 18.0 19.5) 30) 10 
NM 27 1010.5 1.5 6.7 14.5) 30)>13 |26 
so NM 02 1009.0/ 16-0) 20.0 11.5| 33 6 
so ss 0998.5 7.5 6-0 19-5) 19) 11 |13 
ss NM 61 0982.5 6.5 5-8 s 
6s NM 02 0991.0 665 6.0 19.5) O3) 11 |19-5 
4s ig 02 1008.5| 21-0) 21.0 10 o« 8 j10 
43 NM o1 1007.2 729) 14.0 6.5) 23 7 16.5 
42 NF 62 1024.0 9.0) 17.0 26 32| 10 |28 
62 NM} 02 | 0996.3) 6.0) 606 6.5 
so NM 62 1605.0) 2161) 228 8 14 10 
11.5 
19.5 
10 
26 
19.5 
23 
3465 
26 
19.5 
8 
3265 
23 
| 
12 | 48.1 iss.5 18) 27)" 45 
12 | 49.61 173.7 18) 42 23 F 
12 | 49.6 164.9 18} 23) 48 26 22| 12 | 2965 
12 | 51.5 165.8 21) 44 6.5) 22) 10 | 26 
13 | 51.3 16562 Oo] 45 24) 11 | 26 
47.5 S462 00} 23)" 4s 1 11 1607.0 3.0 3.0 
13 | 49.3 62.3 Oo} 40 S o1 1008.0 5-0 5.0) xx |26 24) 12 | 3265 
13 | 68.3 72.8 00} 18)" so SO YO} 4S | 1027.0) 6.0) 4-8) 6 |29.5 
13 | 36.7 59.8 06; 32) 41 10 NM c3 1020.5) 1345) 1766 
13 | 38.9 63.0 12) 34 4s 10 NM 02 1025.4 1268 6 |13 30 6 [19.5 4 
13 | S262 12| 34)" 51 1 Ne o7 1000.7 6.7 8.3 7 | 24.5 
13 | $0.5 38) 34 45 S NM 02 1010.5 566 6-7) 12 [1965 
13 | 39.5 18) 33) 4s > 25 NM 60 1013.3 5.0) 20.0 
14 | 52.5 16 “1 1 NM 02 1001.0) 2167) 5 16)< 6 | 16.5 
14 | 50.4 00} 33 45 NM o2 1003.5 6-7) 12 [1965 
14 | 56.7 151.5 00} 32 NM 02 1001.1 768 8.3 3 3 6 13 
HOHSING ARROW JENE 14 | 35.2 149.1 32 o1 1014.0) 1345) 20.0 8 32) < 6 | 3265 
“UNRO WHEC 724 | NGOF 14 | 52.8 15566 oo} 34 1016.0) 72 708) 8 [1465 
18 | 42.6 156.8 os; 30 NM o7 1008.5) 10.5) 12.0) 10 |26 29) 10 | 26 
7 16 | 41.0 139.8 06; 28 NM 72 1023.0 1.0) 13.0 6 8 27 7 [46S 
14 | 4166 NM os 1007.4) 10.0) 13.0) | 32.5) 32 @ | 32.5 
14 | 13.5 NM 00 1006.0/ 2565 
14 | 46.69 nm] OS | 1001.5) 4.0) 4.0 
146 | 45.8 2965 
14 | 49.7 16.5) 18 7 116.5 
14 | 3766 
14 | 39.5 
14 | 50.7 13 
15 | 41.4 23 
15 | 46.8 16.65 
| 15 | 14.7 
15 | 48.7 14.5 
15 | 3665 3265 
15 | 47.8 18 
15 | 
15 | $4.7 19.5 
15 | $4.2 16.5 
15 | $4.2 19.5 
15 | 14.1 94.8 19) 4S 1965 
15 | 49.3 21) 27) 43 28) 6 | 16.5 
16 | 54.4 16069 OO} 27) 45 16.5) 27 1965 
16 | 5508 15766 OO} 25) 57 14.5) 22 3 
16 | 55.9 167-7 16) 28) SC 16 
17 | 55.5 168.6 OO] 26 40 37.65 


Tr 


OVERSEAS CHICAGO 
AMERICAN TRADER 
MUNRO WHEC 724 
OGDEN FRASER 
OGDEN FRASER 


SINCERE NO 5S 
ORTENTAL STATESMAN 
AMERICAN AQUARIUS 
SINCERE NO 5 
PRESIDENT TAYLOR 


QUEENS WAY BRIDGE 
ALEUTIAN DEVELOPER 
ARCO ANCHORAGE 
FRANCIS SINCERE NO 6 
PORTLAND 


KOFUKU MARU 

SPRUCE 

ACE ENTERPRISE 
CHEVRON MISSISSIPPI 
ARCO ANCHORAGE 


SOUTH EXPRESS 


LAND 
QUEENS WAY BPIDGE 
SPRUCE 


MOON RIVER 

VAN WARRIOR 

NEW GOLDEN PHOENIX 
PRESIDENT TAYLOR 
BELLMAN 


ALLTRANS EXPRESS 
PACIFIC VENTURE 
TONSINA 

SEAWAY EXPRESS 
ARCO JUNEAU 


GREEN ECHO 
SEAWAY EXPRESS 
SINCERE NO 5 
PRESIDENT PIERCE 
SEALAND PIONEER 


VAN WARRIOR 
ALLTRANS EXPRESS 
SEATRAIN LEXINGTON 
PACIFIC VENTURE 
SPRUCE 


JAPAN ACE 

CHEVRON WASHINGTON 
CORNUCOPIA 

NEW GOLDEN PHOENIX 
GREAT LAND 


PRESIDENT TAYLOR 
BRINTON LYKES 

SIMBA 

CHEVRON MISSTSSIPPT 
LIPSCOMB LYKES 


KOREAN AMETHYST 
MOBIL ARCTIC 
GOLDEN ARROW 
ARCO JUNEAU 
CHEVRON COLOPADO 


ARCO PRUDHOE BAY 
CHEVRON WASHINGTON 
ORTENTAL SCHOLAR 
SINCERE NO S 

EXXON PHILADELPHIA 


CHEVRON MISSISSIPPI 
VAN WARRIOR 
BRINTON LYKES 
PRESIDENT TAYLOR 
ALASKA STAND#RD 


PRINCE WILLIAM SOUND 
SOUTH EXPRESS 

SPRUC 

SINCERE NO 5S 

POLAR ALASKA 


ARNOLD MAERSK 
SEATRAIN TRENTON 

ACE ENTERPRISE 
KOFUKU MARU 

FRANCIS SINCERE NO 6 


PRESIDENT JOHNSON 
SOUTH EXPRESS 
DIANA PROSPERITY 
NODAWAY 

ENNA G 


SOUTH EXPRESS 
AMERICAN CHIEFTAIN 
DIANA PROSPEFITY 
SOUTH EXPRESS 
DIANA PROSPERITY 


WNA G 

PRESIDENT TYLER 
AMERICAN ASTRONAUT 
ENNA G 


22277 


27272 


zz2z22 zz2z272 


22222 222777 
- 


oo 


- 


8 


NEN 


- 


- 


1001.46 


1010.4 
0967.8 
1016.0 
c979.5 
0998.6 


1019.6 


0968.5 
0997.8 
0980.48 
1005.5 
0992.0 


0995.0 
0971.0 


0 
0991.0 


1017.5 


1023.0 


0957.0 
1000.5 
1011-5 
0990.5 
0959.5 


1006.5 
7 


0976.0 
0990.9 
0970.0 
0995.0 


0979.0 
1014.9 
1019.0 
0970.8 
1006.4 


0972.5 
0995.6 
1002.0 
0979.9 
1010.5 


1005.5 
0978.5 
1016.0 
1003.0 
0983.0 


0978.5 


1015.0 


1014.0 
1027.3 
1016.Cc 
1013.5 
1009.0 


1000.8 
1002.0 
1025.0 
1016.5 
1013.0 


1012.0 
1020.0 
1624.5 
1014.1 
1024.5 


1009.4 
1023.4 
9 


- 


wow 


NORTH PACIFIC OCEAN NOV. a. 
Kecr 17 | 59.4 144.8 oo| 27) 45 we] | 0986.1) 5.0) 7.7 10 27) 10 |17.5 
17 | 54.0 167.5 31) 46 1 86 | 0993.6) 167) 667 | 27) 
NGOF 17 | 53.6 163.3 12] 28|* 60 SO YD} 85 | 0997.9) 4%.8| 6.3 29.5 
SHPO 17 | 36.7 13566 42 o2 | 1015.0] 11.0] 20.0 11.5] 95) 7 
SHPO 18 | 39.5 136.7 00} 46 60 | 1011.0) 9.0) 16.0 11.5] 7 |10 
asGu 18 | 44.1 176.7 00] 31)" 30 03 | 1014.0) 11.0) 13.0 268 | 32-5 
ELRE 18 | 35.8 145.6 45 €2 | 0999.2) 22.5] 22.0 13 20] 6 
18 | 27.0 Ni 124.2 18) 36) 45 we] | 2626.0) 22-2 13 
19 | 44.2 175.4 31)" 37 we} 03 | 1022.0) 6.0] 13.0 28 | 3265 
19 | 46.1 163.2 06) 28) so we] 615 | 13 26) 8 | 32.5 
JHJE 19 | 37.9 06} 22)" 42 we] 82 15.5] 16.0 11.5] 22] 9 |10 
19 | 55.8 155.2 12| 01)" so 69 1.7| 667 10 36) 7 | 16.5 
wero 19 | 50.5 131.8 18} 20) 44 02 14.0) 7.8 10 27/923 | 19.5 
SHCN 19 | 52.2 156.9 18| 42 wm] 02 4.0) 6.5 13 32] 6 
wNOF 19 | 53.6 136.7 18| 20) 45 wm] 02 10.6 21) | 18 
19 | 53.8 ff} 156.8 18) 4s wn] 62 | 0974.0] 7-0 19.5] 28] 6 |1945 
JPOP 19 | 50.7 150.4 1s| 25|" 32 we] 03 | 0971.0) 5.0) 9.0 “1 11 | 46 
20 | 3965 175.2 00} 25)" a1 wm] 12 | 1008.6) 15-0) 14.0 13 
wxer 20 | 51-6 145.90 23) 55 we] e7 | 0978.7; 5.0) 768 1165} 21) 9 | 1965 
wero 20 | 129.8 00; 20) 48 02 | 15.0) 6.3 13 16|>13 | 1965 
20 | 7.0 Co} 22)" 4s 80 10.0 22| 10 |23 
SINCERE WO 5 20 | 44.4 6.7 03) 26)" 48 9-5) 13.0 |37.5| 26 6 
wWNOF 20 | 55.4 1.0 06| 50 wm] 02 869) |23 7 | 28.5 
20 | 37.7 63.9 06| 48 02 | 16.0 26] 23 |19.5 
JPOP 20 | $0.0 661 27)" 35 21-0) o9| 11 
SLEN 20 | 38.6 42 60 16-0] 16.0} 3 | 9 |20 
SMEV 20 | 44.1 18) 18) 50 wal 62 1265] 10.0 
3EYN 20 | 45.6 18} 15|" Ss 62 9.0) 12.0) 6 |13 13) 6 
WuGH 20 | 46.8 4946 18} 11) 60 68 |10 11] 9 | 1665 
20 | 39.9 16} 23)" so 65 15.0) 13.0) © |10 25|< © | 1665 
oveu 20 | 86.2 29.6 18) 33)" 4s we] 07 | 13.5] 19.0) | 3 23) 13 |18 
20 | 43.48 53.2 18| 62 yo| | 0976.7] 1260) 12-0] 12 |37.5| 28| 12 | 39 
20 | 48.3 3266 27 we] 62 | 1007.8] 10.0] 10.6, |19.5| 19| 7 | 3265 
20 | 43.3 $6.2 so we] 15 | 0986-2) 8.2) 29.5 
KS8G 20 | S001 2901 23) 15|" 6s we] 62 | 1020.3) 12.7) 21| 8 | 20.5 
21 | 39.5 28)" 43 nw] 02 | 0993.0) 16.0] 15-5) 28| 10 | 16.5 Peak 
coro 21 | 42-8 1ss.4 00} so we] 16 | 0993-2) 765) 9-0 32.5) xx 3265 
4 ascu 21 | 42.9 160.6 00} 32)" 33 we] 03 | 1600.0) 1165] 2260) 7 7 | 42 an 
wuev 21 | 66.3 154.9 45 we] 02 | 0980.7; 6-7) |18.5| 35| 9 | 20.5 
wsve 21 | 32.7 06| 45 61 | 20.0) 23.0) | 05| 10 |19.5 
SMEV 21 | 46.0 143.5 06} 16) 70 05 10-5} 9.0 
21 | 45.2 132.0 06} 16)" 60 |< yo| 68 15.0) 13.7 
OHFC 21 | 33.9 ff) 152.5 27) 41 we] 15 1961] 19-0) 30) 6 
HOVS 21 | 43.7 196.3 06| 46 wml 62 7.0] 13-0) 12 |28 12 | 29.5 
21 | 49.2 140.4 12| 60 60 8.0) 15.0) 11 |59 11 | 59 
21 | 36. 139.3 2a; 43 19.0] 18.0 
KFOB 21 | 49. 135.9 45 S 25 9.5 S |19.5| 7 
KPUC 21 | 46. 130.5 12| 15] so 200 Yo| 07 12.8) 11.7 
3EYN 21 | 46. 140.0 12| 22|" $s c2 9.0) 1160) 6 16) 7 | 1665 
21 | Sa. 130.5 12| 16|" 00 12.0] 11.0 16) 6 | 2965 
21 | 47.5 18} 23) so 03 | 8.3) 20.0] 10 |10 23) | 29.5 
WLAO 37-8 7131.39 20) so 02 18.9] 1768] 20) © 
Owe 21 | 31.9 [159.3 Se wel 19.8) 24.6 
WxBR 21 | 99.3 [139.5 1s} 23) so 62 7.7] 22) 22 | 2065 
WLOL 21 | ize.0 1s} 45 48 Lied] 11 | 29.5 
21 | 47.9 isi.3 18} 22)" 44 02 660) 12.0 23) >13 | 26 
KSPY 21 | [129.5 13|" 75 10.0 13 12 | 26 
21 | 49.0 izs.3 18) 446 wel 65 1265} 10.0 10 1s} 9 |19.5 
22 | 54.4 [135.8 oo} $5 12.3) 7.5 37.5) 17) 6 | 3765 
KLHZ 22 | 49.0 [126.6 co} 15| 48 nx} 50 968 665) 18) 13 | 1665 
KPFO 22 | 48.7 127.5) 00] 36 53 | 2200] 18 18) 10 | 36 
22 | $1.0 137.5) 45 25 | 8.3 13 19} 9 |23 
22 | 37.7 00] 4s 02 | 2165] 18.0 23 28| 12 | 26 
22 | 42.1 153.5 39 ne] 07 | 900) 1260 37.5) 28, 6 | 82.5 
22 | [135.8 00} 19) 42 we] 07 1167] 1263 10 19} 9 | 1665 
wxeR 22 | 5064 38.6 oo} 23| 45 15 | 69.5) | 23) 
SHEV 22 | 46.7 37.8 00} 23) so 10 03 | 0991.5) 10-5) 9.0 
wLao 22 | 37.5 30-0 00} 17) so S G2 | 1016.9] 1663) 16-7) |10 19} 6 |33 
22 | 47.6 37.8 23) so we] «01 | 0988.8) 8.3) 10.0) 9 |10 | 23) | 3265 
WHON 22 | $861 51.4 00} 32} 60 SNH] 07 | 0964.0) 167] 68.5) 7 | 14.5 
22 | 58.8 43. 12| 22) so 2H] 02 | 0969.0) 6-0) 12} 12 | 3265 
22 | 65. 12) 32)" 53 wn] 70 | 0995.0) 060) 8-0) wig: 
JPOP 22 | 49.9 36. 18) 27)" 45 | 0996.5) 5.0) 11-5 24.5) 06) 11 | 3265 
ascu 23 | 43.1 46. 00) 27)" 33 wel C3 | 1011.0] 9-0) 15.0 3265] 27) 6 | 3765 
23 47.5 56. 22)" 45 26 | 5.0) 2.0 5 
oz61 37.99 18) 36) 42 10 02 1368 1665 
24 | 27.49 00) 42 60 | 26.5] 26.0 | 
24 | ise. 20)" 43 +25 NH] 48 | 12-2) 1140 18.5] 19) 12 | 10 
JKLB 24 | 49.2 06} 17)" 55 «25 NM 7.0) 5.0 26 7 
SMCN 24 | 49.7 06) 20)" 46 1 93 6.8 8.0 26 1s 8 
24 |53.1 12) 21)" se 02 | 640] 6.0) 
SOF 24 | 2661 166. 17| 08)" 4s 02 | 23.2] 27.0] xx |16.5| 6 | 29.5 
NIPK 25 | 23.1 06) 06| 38 00 | 2303] 2506] | 06) | 42 
25 | 19.4 164, 06} 05} 40 | 2503) 28.0) 8 |18 13 | 32.5 
25 | 21.3 171.0 16, 42 ne] 02 | 23.3] 2566) | | 
25 | 26.7 46 nel 22.8) 25.0] xx | 1965] © | 24.5 
26 | $1.9 00} 46 70 | 660) © | 26 29) 10 | 28 
26 | 26.7 170.1 08)» 46 07 | 2208] 25.0] xx | | 28.5 
Ve. 
c206 26 | 20.9 167.0 37 18 | 25.3] 27.0) 68 | 13 | 36 
26 | 40.3 162.0 12} 21) 15.6} 13.3) 3 | 6 | 19 
27 | 28.5 142.5 00} 20) 45 02 2202) 2262) 3 |10 20) 12 | 13 
C206 27 | 2163 169.1 00} 33 wel 81 | 2024.0) 25.0) 27.0) 8 |13 | 08] 13 | 3265 
229 
e 


Vessel Pressure 
a. sec. 
NORTH PACIFIC OCEAN 


KOPEAN COMMANDER 


VAN CONQUEROP 


PRESIDENT HOOVER 


SEALAND FINANCE 
TENNESSEE 


MOBIL ARCTIC 
NORTH STAR III 


ARCO PRUDHCE BAY 


GLACIER Bay 
PHILADELPHIA 


ARCO SAG RIVER 
LURLINE 

WORLD SUPREME 
HONSHU GLORIA 
HONSHU GLORIA 


VAN CONQUEROP 


ATLANTIC CHALLENGE 


ARCO SAG RIVER 
PHILADELPHIA 
EXXON BALTIMCRE 


TENNESSEE 
MOBILE MERIOIAN 


ARCO PRUDHOE BAY 
CHEVRON COLOFADO 


WORTH STAR IIT 


MOBIL ARCTIC 
EASTERN FORTUNE 
PAN WESTERN 


KOREAN COMMANDER 


KOREAN JUPITER 


MAUNALET 


SEATRAIN TRENTON 
EURO-ASIA CONCORDE 


MELLON WHEC 717 
EXXON BALTIMORE 


ARCO FAIPBANKS 
BT SAN OTE 
PRESIDENT P 
VAN WARRIOR 
WORLD SUPREME 


EXXON BALTIMCRE 
GLACIER Bay 
MOBILE MERIOIAN 


ARCO PRUDHOE BAY 


PAN WESTERN 


EXXON BALTIFORE 
ARCO FAIRBANKS 
VAN WARRIOR 
STAR HONGKONG 
OVERSEAS JUNEAU 


ALEUTIAN DEVELOPER 
EURO-ASIA CONCORDE 
PRESIDENT PIERCE 


EXXON BALTIMCRE 


SEALAND COMMERCE 


EASTERN FORTUNE 


SANTA MARIA 


MOSILE MERIOTAN 
MOBIL 4R 


PRESIDENT JEFFERSON 


NEPTUNE OITAMCND 
PORTLAND 


GREAT LAND 


ARCO PRUDHOE BAY 


CHARLES LYKES 
NEWARK 
ENNA G 


LESLTE LYKES 
PHILADELPHIA 
STAR HONGKONG 


HERON 

CHARLES LYKES 

MELLON wHEC 717 

ENNA G 

MELLON wHEC 717 
20N 


HE 
VAN WAPRIOR 


SEALAND FINANCE 
NEPTUNE CIAMOND 
SANKO “APLE 
SKAUGRAN 
AUSTPAL MOON 


SEATRAIN YORKTOWN 


PAN PACIFIC 
MEADOWPROOK 
MELLON wHEC 717 
VAN WAPRTOR 


MAUNAWILI 
DIANA PROSPESITY 


0964.0 
0983.0 
1010.5 
0999.0 
1001.5 


ererr 


2222772 27777 
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z2z722 

=z 
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Ge 
IERCE 


zzzz2 
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wn 


zzzz2 


zzz22 
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eeere 
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NN NAN 
zz277 


VO 


we 


1007.8 


0962.2 


1009.1 
1008.5 
1008.2 


0998.4 
1003.2 


0963.5 


1000.5| 
1002.0 


1003.5 


1002.0 
1008.9 
1000.0 
0991.5 
0987.5 


1005.0 


1004.4 
1003.0 


0976.0 
0992.3 


1005.0 
1007.0 


1010.5 
0996.0 


1000.0 
1002.4 
1001.2 
0992.5 
1006.5 


1002.0 
099962 


1005.0 


1013.0 
1003.0 


0984.0 


1004.8 


1001.5 
1005.4 
1010.5 
1008.5 
1015.6 


0995.5 
1007.8 
1012.5 
1001.9 
1013-2 


1000.0 
1010.0 
1021.8 
1003.5 
101162 


1022.0 
1000.7 
1010.0 
1016.0 
1016.0 


1009. 
0989.5 


1012.0 
0994.2 
1010.0 
1005.0 
1009.0 


1012.5 
1006.5 
1011.2 
0993.2 
0990.0 


1012-69 
1009.5 


@ 


1 


ON 


conn 


ero 


xo 


6 


27 | 34.8 06} 18) 45 02 | | 20-0) 21-0 19.5) 18] 8 119.5 
AgI6 27 | 4762 | 06] so 65 8.0! 8.0 
27 | 3665 | 10 NM] 10.0] 15-6 14.5) 30) 7 | 1665 
27 | 3668 12] 34] so 10 nm) 1368 13 10 | 14.5 
27 | 48.8 12] 48 2m] 02 11.0 21 
KSPY 27 | $2.7 18} ss 51 | 67.2) 762 13 12 |11-5 
27 | S062 1e| 13)" 68 07 | 69.7) 9.5 10 13) 13 | 56 
KPFO 27 | 56.0 16) 11)" 65 NM 63 364 6 14) 13 
KACF 27 | S106 1s} 11) 02 666 165) 11] 13 | 16.5 
27 | $7.3 18] 13) 48 10 02 6-7) 869 1665) 16] 6 | 1665 
WLOF 27 | 54.7 18] 10)" 47 NM 20 | 5.5 702 10 10 7 |19.5 
wLVO 27 | 32-0 2c} SNM} 02 1964) 1964 13 
27 | 48.4 14)" 56 200 65 | MM) 8.0) 8.0 41 
27 | 3767 18] 32|" 46 25 NM] 62 10.0] 13.0 11.5) 33] 6 |13 
26 | 3767 | OO} 42 > 25 11.0] 14.0 10 6 | 43 
| 
28 | 48. NM] 02 | 0988.0) 8.0) 9.0 1665 < 6 12965 
28 | 40. 2 21 | 1012.0) 13.0) 13.0 8 29| 6 
WLOF 28 | 55. NM) 62 | 0988.8) 7.3) To2 14.5 
| 2e | $e. 2 NM] 63 | 0997-0) 3.3) 869 19.5] 6 |29.5 
wHYK 28 | 53. NM 02 868 24.5) 13 9 |2965 
LFEI 28 | 4e. 602 13.0 
KGSM 28 | 57. 81 869 24.5 
KPFO 28 | SS. 63 762 1s 12) 11 | 19.5 
KLHZ 28 | 55. NM 51 964 1265) 12)>13 | 32-5 
28 | $0. O07 768) “9 
KSPY 28 | $2. wm] 63 | 13/13 
O7SF 28 | 49, NM 52 1003.5 9.0) 11.0 10 13/)>13 |23 
28 | 02 | 0999.0) 12-0] 20.0 | 19.5] 29] |1965 
C7XR 28 | 36. yo| O7 | 1001.9] 18-2] 16.0 19.5] 16) 10 | 34.5 
KSVE 28 | 3606 wm} 02 18.3) 18.3 16) 9 |19.5 
28 | 3763 603 15.0] 16.0 
ABXN 28 | 53.6 wm} 81 4.0) 7.0 
NOIT 28 | 5901 NM} 602 Atel] 7468 
28 | 53.0 nm} 63 $.0| 8.8 32.5 
28 | $8.6 02 667] 667 29-5 
WSVR 28 | 48.9 NM} 02 | 1007-69] 1167] 663 1665 
wuey 28 | 54.0 nm| 59 | 0959.7) 5.0 24.5 
SMEV 28 | $0.6 03 11.0) 11.0 
SuzF 28 | 48.5 yo| 65 12-0) 9.0 19.5 
WHMK 28 | 52.7 NM) 663 11.2) 864 1965) 13) 9 | 3205 
29 | S667 07 766 29.5| 17) 10 | 14.5 
KPFO 29 | 55.3 $3 900) 23 12| 12 | 29.5 
a O7SF 29 | $0.8 11.0] 10.0 11.5) | 24.5 
wHeK 29 | $265 865 16.5) 13) 8 |36 
wows 29 | $8.2 60 6.7 10 12| 9 
SMEV 29 | 5163 OS | 11.0) 9.0 
29 | 53.3 nm] 72 1.0) 5.0 8 35| 6 
WhND 29 | $3.3 NM 50 8.9 8.3 10 >13 | 24.5 
WIPL 29 | 53.9 67 | 60.6) 4.4 
wuev 29 | $2.3 O02 | 1001.0) 262) 4.4 1265] 32) 6 
WHRK 30 | 49.8 NM 07 0999.0/ 11.0) 10.5 24 
30 | 48.4 80 | 7.8) 7.2 16.5) xx} 7 | 1665 \ 
ELNZ 30 | 48.9 4.9 6.5) 27) 10 | 11.5 
HOTAKA MARU 30 | 48.6 NM 22 8.5) 11.0 8 24) 10 | 16.5 
NORTH STAR ITI KPXT 30 | 48.8 16 9.4) 10.0 10 
GLACIE® eBay KACF 30 | 48.5 10.0) 8.3 5 23| 12 | 19.5 
KAFC 30 | 16.0 02 19.4] 25.6 8 6 | 14.5 
KGSM 30 | $4.3 06} 12 nel 82 863 18] 10 | 41.5 
WPGE 30 | 50.4 | 26 NM 16 728) 768 19.5 
ovyT 30 | $1.8 | 20 07 7.8) 10.0 14.5) 20)>13 |18 
30 | $2.3 } 12) 22 wel 45 10.0) 19.5) 22) 8 | 26 
wroP 30 | $3.2 | 42} 21)" 50 1 NM] 652 8.0) 7.8 10 1s} 7 
KPFO 30 | 5202 | 32) 45 SNM] 82 6 | 3265) 12) >13 | 10 
KLHR 30 | 2667 18} 55 10 NM] 02 18.3) 21.1) 3 | 8 04) 6 | 16-5 
30 | $4.0 20)" 41 615 5-6) 8.3) 6 |23 27| 10 | 26 
c206 30 | 23.4 | 18) 03) 48 NM) 19.0) 25.0) |10 O2| 13 | 24.5 
03 19-5) 23.8) | 8 os} 9 |29.5 
02 762 708 3} 11-5) 24) 6 12965 
nm] 56 2-0] 8] 8 28] |10 
NM 29 21.0) 25.0 
KLHR 02 18.9) 21.7] 3 | 665) 7 | 1965 
NOIT 18} 28) 45 NM] 0985-5} 662) 601) 6 
36] 45 NM] | 1019-0) 21.3] 24.5) 7 |10 11 | 26 
NOIT | Go| 30] so NM] 615 | 099965) 662) 9 [1965 
00} 45 nm] (29 23.0) 25.0 
29 60 NM 64 7.0) 5.0 
06} 34 92 14.4) 20.0) 8 |10 34] 10 | 14.5 
ovvT Oe} 31 650 4.3) 4.7) 12 | 26 34] >13 | 3265 
O5N0 42 nm] 02 19.0) 22-0] 6 | 24.5) 24) 6 | 24.5 
LHUK 18) 34 4s o1 3.5 13 | 29.5 
wE2T 32)" 43 nm) 16 1667) 2461) 7 43 36} 9 | 23 
OSNP 3760 14868 OO} 33) 42 13.0) 16-0) 6 |13 
335 14206 «| 36) 45 wm) 14.0) 21.0 23 
15.9 94.0 22) 36) 45 > nm) 02 2702) 2964 1665 
$200 Ni) 18) 29) 50 nm] 02 8.5) 566 
SMEV 18) 24) 45 03 8.5) 3.0 
| 2602 18) 35) 45 S 615 | 16.8) 23.8 | 26 


Vessel 


Pressure 


NORTH PACIFIC OCEAN 


VAN WARRTOR 
SANKO MAPLE 
KEYSTONE CANYON 
LILLOOFT 
NEPTUNE DIAMOND 


DIANA PROSPERITY 
BRINTON LYKES 
KOPA 

PAN PACIFIC 
PACIFIC HIGHWAY 


SANKO “APLE 
ORTENTAL LEADER 
TOYOTA maARU 12 

VAN WAPRTOR 


MOSILE MERTOIAN 
MOSILE MERTOTAN 
PRINCE SOUND 
NEWARK 

CELESES 


MELLON WHEC 717 
PAN PACIFIC 
ORIENTAL STATESMAN 
PACIFIC 
ADRIAN MAERSK 


SANKO MAPLE 
BRINTON LYKES 
LOUISE LYKES 

TYSON LYKES 

NEw GOLDEN PHOENIX 


SEATRAIN POINCETON 
VICTORIUS 

GREAT OCEAN 

NEW GOLDEN PHOENIX 
TYSON LYKES 


LOUISE LYKES 
SANKO MAPLE 

BUNGA “ELAWIS 
SEALAND PIONEER 
QUEENS WAY BEIOGE 


PHILADELPHIA 

GREAT OCEAN 

CELEBES 

VIENNA WOODS 
PRESIDENT JEFFERSON 


LOUISE LYKES 
ALASKA STANDARD 
BELLMAN 

CELESES 

ORTENTAL EXECUTIVE 


PRESIDENT ADAMS 
SUNGA MELAWIS 
VAN WARRTOR 
VICTORIUS 
ALASKA 


PRESIDENT ADAMS 
PRESIDENT JEFFERSON 
BUNGA MELAWIS 
CELEBES 

GREEN KOBE 


STELLA LYKES 
ORIENTAL EXECUTIVE 
PORTLAND 

NEW GOLDEN PHOENIX 
GREAT LAND 


ARCO PRUDHOE BAY 
MOBIL ARCTIC 
PAN PACIFIC 
PAN PACIFIC 
MOBIL ARCTIC 


ARCO PRUDHOE GAY 


ARCO ANCHORAGE 
CHEVRON CALIFORNIA 


NEW GOLDEN PHOENIX 
PORTLAND 

AMERICA SUN 
SEALAND PIONEER 
BELLMAN 


ORTENTAL EXECUTIVE 
ALASKA 

PRESIOFNT ADAMS 
OVERSEAS CHICAGO 
SPRUCE 


GREEN KOBE 

SEALAND PIONEER 
PRINCE SOUND 
ARCO ANCHOPAGE 
GREEN KOB8E 


SPRUCE 

OVERSEAS CHICAGO 
ELBHOFF 

GREEN KOBE 


. 
Ne 


0996.5 
1011.3 
1001.0 
1012.8 
0998.0 


1002.5 
1002.0 
1014.5 
1019.0 
0997.5 


1012.8 
1015.9 
1017.0 
1009.8 
1006.5 


1018.0 
1011.0 
1012.8 
1011.1 
1015.0 


1009.8 
1013.0 
1021.5 
1012.0 
0998.0 


1014.0 
1014.6 
1011.0 
1002.5 
1021.0 


1003.9 
1022.0 
1022-5 
1025.0 
1002.2 


1004.7 
1016.0 
1016-5 
1024.5 
1018.0 


1016.6 


1010.0 
1009.8 


0995.0 


0962.4 
0995.0 
1009.0 
1003.5 
1016-6 


0966.5 
1011.0 
0960.0 
1005.0 
1002.0 


0999.0 
0997.0 
1011.0 
0997.0 
1011.0 


1013.9 
1016.6 
1007.0 
1010.0 
1017.9 


1016-5 
1016.5 
1010.4 
1010.2 
1010.5 


1004.0 
1015.9 
1013.0 
0993.0 
0999.5 


. 
0976.5 


1004.5 
1001-1 
1005.8 
1096.2 
09%s.0 


0973.0 
0994.0 
1020.0 
0991.0 


aa 


oe @ NG © 


SmEV 53.8 173.4 25) 45 10 NM] 62 7.0) 2.0 
3068 145.9 90] 47 | 1500) 20.0) 9 |29.5) 03) | 29.5 = 

42.7 126.3 Oc} 16) 45 62 | 6 | 2465) xx 16-5 

oGeL | 16.5 N| 154.3 94) 45 10 NH) | 24.3) 25-8) |43 os| 6 |14.5 

S306 17961 06] 43 Sm} | 366) 6 [16-5] 28) 20 | 23 
| 
26.5 144.7 11) 92 62 | 1600) 22-0) © |10 | xx/< 6 
3065 14569 1s} 01) so 62 | 2601) 20.6) 3 & | 26 
2568 15201 18] 93) 35 10 | 23.3) © G3) 7 | 32.5 
07S0 15069 62 > 25 Nm) 02 | 1340) 21.0 

2704 14569 18] 34) 42 S nm] 25 | 1965] 22-0) © |13 3e| aa [23 

3102 150.5 00} 42 2a | 18.5] 20.0 o3| 11 | 26 
SHHA } 3206 140.3 06) 42 10 we} | 22-0) 2065] 6 | 1665 

2603 1462 06] s2 NM) 600 1760] 18-0) 8 |16-5) 03) | 16.5 
kuTH 2665 15062 06] 36) 12 10 | 1869] 2263) S| 3 o3| |32.5 
| 52.5 175-8 12} 27) 45 10 4.5) 3.0 
«GSM | 132.8 18) 26)" 41 S 625 10.0) 10.0) 6 | 27) 8 |10 
wSOx SS.1 139.0 00) 29)" 45 S 7.0) 6 |1665) 28) 10 | 23 

$70 N| 14562 28)" so 10 602 363) 3 28) 13 | 36 
3867 17468 00) 36) 44 9-8) 14.0) | 665) 36/213 | 23 
NOIT 55.5 N| 170.6 06] 25) 42 2m) 23 4.6) |18 4 
o7s0 31.1 170.7 18| 34 “4 10 15.0) 20.0 
ELRE 40.9 168.4 18) 18)" 41 Swe] 02 14,9] 17.0 
JGrM 3766 167.0 41 663 10.5) 15-5) 3 | 8 3e| 7 
49.9 159.0 06) 30) 45 22 0-0) 6 

3168 169.2 06) 45 13.0] 20.0 26 

33.6 12) 35) SNM] 16 | 1202] 2667) 35) 6 | 2465 
34.7 17061 18] 34) 45 S 60 | 1066] 1661) 10 | 24.5 

wscy 3748 167.0 04) 47 oS NM] 42 11.0] 1262] 9 | 28.5) 08) | 20.5 
3EYN 39.0 170.7 18} 4s S 02 14.0) 7 03} 68 
3265 Ni 16666 30) 41 11.9] 19.0 1 j10 32)>13 | 23 
3FYC 41.7 163.8 19} 46 18 6.0 
42-6 156.9) 23| 42 wml 10.0) 8 |1665) [16.5 
3EYN 3962 17269 00] 45 wn] 02 10.0) 18.0) 7 |13 os; 
wsty 36.3 168.6 00} 4e 13.3] 13.9) 9 |29.5) 02) | 29.5 

wicy 34.4 16928 oo} 34 Ne 82 11.7) 15.6) 8 |60.5) 34) 6 [60.5 
3169 172.6) 00} 34/43 08 14.0) 19.0 32.5 
omuT Sle2 17663) 00} we] Se5| 6 [19.5 

42.2 165.0) 06) NM 02 10.0 |16.5| 06 9 
JHJE 38.6 170.3) 46 nm] 60 9.0 5 j10 10 | 19.5 
| 58.5 149.4 12} 45 02 | 0.6) 7.8) 6 | 2465 

43.2 154.1 42 02 | 1027.0) 10.0) 10.0) 8 |16.5| | 16.5 
9vHO | 3665 15769 29) 48 02 | 1010.0) 14.8] 14.0 

SLOT 54.0 162.0 23) 45 we] $8 | 1025.0) 5-0) 12 | 24-5) 22/13 | 36 
wPGE 3942 15766 00} 3c} 45 15 12-8] 22-7] 24 [16.5 
wicy 10 | 31.9 17065 oo} 33) 40 02 16.7] 1667] © | 32.5 
WHON 10 | 58.2 Ni 15162 oo} 31) 75 wm] O03 | 1016.2)- 363) 9 |23 
10 | 39.2 174.0 00] so 07 | 1000-0) 17-0) 13.0) 6 |1665| 15) | 16.5 
9vHO 10 | 36.3 157.3 oo} 29) 45 wm] 02 | 1007-1) 2365) 24.0) | 1165 
OSAN 10 | 36.1 167.0 27)" 02 | 16.0 
waay 10 | 43.6 166.39 12) 29) 4s wm} 02 7 | 18) 22 | 24.5 

omuT 10 | Shed 18} 13)" 50 wel $1 6.0} 4.5) 9 | 09) 6 | 665 
SMEV 10 | 37.1 Ni 143.9 1e| 29 so 10.5] 19.0 
\ 3FYC 10 | 3647 Ni 163.4 19} 10)" 42 | 18 8.0 
\ wFOE 11 | $4.8 13866 00} 29) 45 wm] 02 6-7) 6.7) 7 | 23 29 
11 | 64.7 162-2 oo} 27) 45 02 7 | 28 +4 
WPGE 11 | 36.0 14565 06} 31) 50 we} 11.7) 17-2) 6 |10 30 23 
omuT 11 | 49.2 166679 06) 15)" 47 | a2 | 8 
9vHO 11 | 36.2 150.0 06} 31) 50 nm] 68 11.0] 14.0) |13 30 24.5 
t uney 11 | 35.4 154.9 09) 29)" 45 80 14.0) 20.0) 8 29 23 
11 | 35.5 15969 12) 45 | 1965) 7 | 2465) 24.5 
OSAN 11 | 3668 157.5 $1 nm) 18 13.0 
11 | 54.8 13861 18} 31) $0 602 72) 6 23 

3EYN 11 | 34.3 16568 29)" | 1645) 20-0) 7 | 1645) 26 16.5 the 
wrop 11 | 55-5 140.4 18) 30)" 45 26 0.5} 7.7) | 665) 30 1s 
KPFO 11 | S24 134.4 43 SNM} 18 762) 8.3) |10 28 | 14.5 
11 | $0.3 135.0 18) 27)" 43 10 | 77] 29 10 
o7so0 11 | 3063 Nj 16565 18} 27) $1 10 | 24.0) 21.0 
c7s0 12 | 3063 164.0 oo} 27) so SNM] 02 22.0) 21.0 

KSPY 12 | 13565 00! 30)" 45 SNM] 63 667 10 30} 6 | 14.5 

KPFO 12 | 13362 00} 42 10 $.0| 7.7 24.5| 28) 10 | 18.5 
STELLA LYKES KNJA 12 | 3468 16262 oo} 27) $5 we] 15.0) 19.5 1165) 27) 943 | 24.5 
GREAT LAND wroP 12 | S661 141.5 00| 45 26 | Se2] 6-5) 34) 9 28 
wCIO 12 | $25 133.5 30) 45 nm) 26 762 23 30] >13 | 19.5 

WCGN 12 | 52.3 131.7 Oo} 32) 48 wm] 02 768 6 32} 6 |10 
3EYN 12 | 34.0 165. 00} 29)" «2 | 03 | 18.0] 19.0 16.5) 26) | 16.5 

12 | $4.6 139. oo} 31) so 83 | 19.5) 32) 8 |23 4 

12 | $3.5 00} 45 202) 565 10 29) 10 | 19.5 
wsve 12 | 3666 1726 oo} 27)" so 07 15.0] 16.0 10 27) 6 | 16.5 
ovuP 12 | 3547 166. 29)" 43 13.5) 20.0 16.5 

OSEAN 12 | 36.0 03) 32/6 48 we] 662 | 1011.0) 13.0 

: WFCE 12 | 49.8 131. 06} 38) 41 00 | 102766) 728) 6.8 
12 | 43.8 156.4 06) 31) $5 89 | 0997.6) 10-0) 6 | 16-5) 32) 9 | 39 
Kecr 12 [48.5 130.9 06) 34) 47 | 2465) 34) | 26.5 
JPOP 12 | 3.6 172. | 06) 46 o3 6-5) 10.0) 8 | 16-5) 12 19.5 
12 | 3662 Nj 163. | 29)" so we) a3 13.0) 19-0) 6 | 6 3a] 22 | 19.5 
wsve 13 34.7 166.0 06) 26)" 52 we) 15-0) 19.0) 3 | 32-5 
wSOx 13 | 46.4 132.0 12) 25)" SO wel 661 | 7 

13 | S605 Nj 142. 12} 11) 46 |= 365) 4.5 >13 | 23 
uney 13 | 37.2 169. 12) 28)" 46 wm) | 17.0) 7] 8 28] 12 | 29.5 
13 | 42.9 40 wm) 02 7.0) 12-0) 6 | 19-5) 09) 10 | 32.5 

KeCF 13 | $4.5 136. 18] 36) 64 22 | 10.0) 3 | 29.5) 36] >13 | 29.5 
3FEG 14 | 36.2 Ni 156. 00} 42 28 15.0 
UNBY 14 | 3667 2736 46 | 12.0) 15.0) 8 30| | 26 


Vessel 


Pressure 
mb. 


WORTH PACIFIC OCEAN 


IRIS ISLAND 
SEATRAIN TRENTON 
VAN CONQUEROP 
SPRUCE 

SPPUCE 


EVER SUMMIT 
PIONEER NO 3 
PACOUCHESS 
SHUNWIND 
STELLA LYKES 


PRESIDENT TRUMAN 
MELLON WHEC 717 
ATLANTIC PIONEER 
LIONS GATE BSIOGE 
SPRUCE 


PACOUCHESS 
ALSTER EXPRESS 
PACIFIC VENTURE 
STELLA LYKES 
ATLANTIC PIONEER 


ITALY MARU 

GREEN KOBE 

IRIS ISLAND 
OVERSEAS CHICAGO 
PORTLAND 


SHUNWIND 
OVERSEAS CHICAGO 
PHILADELPHIA 
SOUTH EXPRESS 
GLACIER PAY 


SPRUCE 

GREEN KOBE 
SEATRAIN YORKTOWN 
SARGODHA 

SOUTH EXPRESS 


WORSE PILOT 
CHEVRON ARIZONA 
OVERSEAS CHICAGO 
SUNWARCE 

SPRUCE 


PHILADELPHIA 
PRESIDENT VAN BUREN 
GENEVIEVE 
AMERICAN TRADER 
AMERICAN EXPLORER 


WORSE PILOT 
CHEVRON WASHINGTON 
CHEVRON WASHINGTON 
OVERSEAS CHICAGO 
SARGODHA 


ELSHOFF 

WONSHU GLORTS 
ORIENTAL CHAMPION 
WORLD MEDAL 
HONSHU GLOPTF 


BUNGA MELAWIS 
BRIGHT HOPE 
GENEVIEVE LYKES 
SANSINENA IT 
ANNA MAERSK 


CORNUCOPIA 
SINCERE NO 
CHEVRON COLOP ADO 
CHARLES LYKES 
HAWAIIAN CITIZEN 


AMEFICA SUN 

EXXON PHILADELPHIA 
CRYSTAL STAR 
EASTERN TREASURE 


SARGOCHA 

ARCO ANCHORAGE 
PRESIDENT GRANT 
ARCO FAIRBANKS 
PHILADELPHIA 


MOPIL ARCTIC 
MORPIL ARCTIC 
MOBILE MERTOTAN 
SINCERE NO 3 
BLUE OCEAN 


PHILADELPHIA 
PRESIDENT GRENT 
SA°GODHA 

YOUNG SEAGULL 
WONSHU GLOFIE 


HANJIN INCHEON 
HAWAIIAN CITIZEN 
CHARLES LYKES 
OCEAN LOG 
CORNUCOPIA 


SEALAND ADVE TURER 
OVERSEAS CHICAGO 

SEATRAIN CHESAPEAKE 
PRESTOENT JEFFERSON 


v 
ne 


0982.0 
1003.8 
1002.0 
0977.5 
0984.0 


0983.0 
1001.8 


1002.5 
1015.9 
0995.5 
1608.7 
1001.5 


0992.0 
1002.9 
0992.1 
1003.7 
0995.5 


0997.3 
0979.1 
0982.0 


365 
0970.9 
0963.0 
0986.0 
0986.0 
0971.9 


0994.5 
0962.3 
1003.6 
0996.2 
0995.0 


1004.6 


1007.5 


0970.0 
0991.2 
0998.0 
1014.2 
1013.0 


1012.7 
1002.5 
1012.0 
1008.0 
1014.0 


0968.0 
0989.0 
0982.0 
0994.5 
1008.5 


o9 
1001.7 
9: 


+0 
1008.6 
0960.7 
0989.0 


0995.5 


1012.0 
0962.0 
0979.0 
0987.2 
0985.0 


0987.1 


0983.1 
0986.5 
1012.5 
1019.0 
0999.0 


1006.0 
0983.0 
0986.5 
0985.0 
0989.0 


1006.3 
0997.5 
1009.0 
0984.0 


- 


we 


su 


ou we 


cou 


~ 


- 


Position of Sh Wind 
occ, 
14 | 169.0 06] oS NM) 6.5) 6.0 
14 | 2765 Ni 16664 12] 25)" 42 10 NM) 24.0) 22.0) 3/ 25| 6 
14 | 42.7 Ni 15766 18) 42 Ss NM 5.0 6.0 
16 | 61.4 167.0 16; 48 NM 02 7.0) 14.5 13) 10 | 32.5 
15 | 40.6 Nj 168.0 oo] 31)" 4s 10 02 8.5} i665) |19.5} 10] 10 | 3265 
HOAU 15 | 31-0 175.7 oo] 23)" 43 10 NM} 03 | 0999.3) 19.0) 25.0 24) 7 | 24.5 
15 | 46.7 147.7 oo] 4s 2 61 | 0994.0) 7.5) 10-0 19.5) O9| 12 |23 
1S | 3562 174.0 OG} 19)" 42 o25 NM s4 26-0) 16.0 19.5) 19] 13 | 24.5 
15 | 46.8 150.3 03] 09|™ 60 1 NM} 663 8.0) 9.0 19.5) 09) 9 |36 
KNJA 1S | 28.2 17361 G6] 22) 45 10 NM} 19.5] 19.5 11.5) 22) 9 |1165 
15 | 36.8 163.0 06] 32) 48 10 NM} 615 13.0] 16.9 16.5| [19.5 
NOIT 15 | 53.8 N| 157.0 06} 10) 45 3.2) 18 
H3WN 15 | 50.4 179.0 12] ™ 46 NM] 602 6.0} 3.0 
15 | 53.8 160.4 08) 47 S wm] C2 3.0 11.5) 09) 7/13 
16 | 3861 WN) 168.5 OO; 35 10 NM n2 12.5] 17.0 1965) | 32.5 
Aevi 16 | 34.3 17664 NM 02 20.0) 16.0 23 29) 13 |29.5 
16 | 54.2 160.3 90} 07) 44 602 4o2| 665 16-5) 08) 12 [19.5 
HOVS 16 | 34.0 170.5 06) 45 NM o3 15-0) 17.0 26 27) 42 26 
KNJA 16 | 27.4 163.6 06; 22) 43 NM 25 2161) 2161 13 22); 9 
16 | 176.3 12) 4s nm) G2 5.0) 4.0 
JIGK 16 | 40.8 N 150.3 12] 25)" 45 601 13.0) 12.0 6.5) 28) 7 
JNPY 16 | N 16861 15) 41 NM n2 9.0) 12.0 8 o4 9 
16 | 50.4 16669 18] 47 nm} 602 5.0 
KBCF 16 | 5861 N 14264 16) 11 47 NM o3 Gel 29.5) 11/13 | 29-5 
WNOF 16 | 5465 14506 18) 907 so NM c2 5-0 4.5 19.5) 09 8 |26 
| 
ELIG 17 | 46.7 Ni 144.8 co] 18)" 40 nm} 660 | 10.0) 9.0 16.5) 18) 9 |32.5 
KECF 17 | 57.7 13929 Oe; 11 ss so 5.5 6.6 3265) 42 
17 | 51.7 13262 19) 42 nm} 602 1665) 18) 9 [19.5 
17 | 3523 166.0 28|™ NM 63 12.0) 19.0 
KACF 17 | 56.7 144.3 12} Os; 45 NM se 16.5 
JPOP 17 | 3765 162.3 12) 45 NM 13 9.0) 20.0 1.5) 10) 10 |32.5 
17 | 40.9 159.7 18| 29)" 45 16 9-0) 12.0 665| 27) 8 |1665 
OSNP 17 | 34.6 161.6 18] 31) 42 nm} 602 13.8) 186.0 
Oulu 17 | 3665 Ni 164.3 18) 30 4s NM 90 12.0) 18.0 23 
18 | 35.3 Nj 169.3 oo} 48 nm) 693 13.0) 19.0 16.5) 26) 7 [19.5 
Gove 18 | 34.3 135.9 oo] 22) 43 NM) 18 | 19.0) 18.0 8 
KGEE 18 | 45.3 124.4 OO} 18)" 45 NM 65 1010.6) 12.8 10 23) 12 119.5 
KECF 18 | 54.6 134.7 06; 20 41 NM 02 0983.0 8.3 7.0 26 20/>13 | 32.5 
18 | 34.3 06) 30 26 03 0997.0) 14.0) 16.0 14.5) 29 8 
18 | 36.5 159.0 06] 50 NM) 02 | 11.2) 20.0 
18 | 5565 139.7 06} 20 42 10 NM 61 7.8 16.5) 19 9 
18 | 3564 17963 12} 25) 42 10 NM) 1667) 16.1) 24.5) 26/513 | 32-5 
18 | 5.2 170.8 18) 44 10 NM o1 3.3 2.8 13 6 14.5 
18 | 15.8 94.9 18) 60 10 NH) «602 24.4) 20.6 6.5) O1/< 6 19.5 
NTUG 18 | 14.2 N| 9563 18} O48} 45 10 NM! 24.3) 2662 2965 
Gove 19 | 33.7 14165 28) 46 10 NM] 18.0] 17.0 13 
KFOB 19 | 45.7 1246.5 GO} 16)" 45 2 NM 62 965 16.5) 18 8 
20 | 4068 125.0 12) 4s 1 NM) 68 11.7 19.5) 27) 9 
KBCF 20 | 4265 Ni 12566 12) 18 as 2 6s 12-0) 11-1 8 25) >13 | 16.5 
oulu 22 | 43.3 155.0 18} 31) 45 > 25 NM) 158 6.4) 1265 19.5 
3FEQ 22 | 4604 14062 41 «25 NM $2 8.0 
22 | 64.7 149.0 18} 50 10 NM) 7.0 8 27) 6 |10 
VRCF 22 | 4669 WN) 133.3 23) 13 45 2 NK 21 8.5 7.0 19 13 8 |23 
sicz 23 | 48.9 137.4 Oo} 13)" 45 65 8.5 9.0 19.5) 13 8 |19.5 
23 | 44.8 N) 147.3 00; 32)" 62 2 o3 6.0 7.0 10 32 |11.5 
smut 23 | 44.0 160.2 00) 4s 10 NM) «02 8.0 5 xx 11.5 
BIOR 23 | 46.5 13261 Ge; 45 1 se 720) 12.0 
23 | 40.4 141.7 06) 28)" 45 10 NM) | 1665) 03) 6 | 14.5 
WSIN 23 | 46.6 13001 06] 14) 45 63 728) 6.3 23 10 | 26 
OvKS 23 | 4204 Ni 14561 28) 4s 10 NM} C2 2-2) 4.0 27) 7/1965 
23 | 46.7 133.3 06} 10) 55 5.0) 8.6 
23 | 51.6 135.9 06} 13)" sO 5.0) 8.0 
KLHZ 23 | 40.4 12661 12] 15) 45 NM] 663 | 0998.0) 869 16.5 
KLHR 23 | 50.1 178.9 12} 25) 45 NM} 63 | 0999.0) 369) 167 16.5) 25) 13 | 23 
KCUN 23 | 47.8 N| 126.0 12) 11 4s NM oo 0997.6 8.9 8.9 10 
23 | 3165 13202 12) 47 NM] | 1014.0] 12.4) 22.0 13 
23 | 42.6 127.0 12) 19)" SO Nw} | 0988.5) 1162] 11-7 
WNF 23 | 41.0 12566 12) 17 so NY 02 1000.0 9-4) 14.0 11-5) 15 6 665 
OSTG 23 | Slel 131.6 12) 13)" 55 NY o2 0987.0 8.0 9.0 8 13) 10 | 16-5 
ezsPe 23 | 51.3 145.0 12) 34)" 4s NM 60 5-0 7.0 13 
Oulu 23 | 42.8 147.3 18} 31) 45 666) 14.0 23 
wCTO 23 | 49.7 13066 16) 13 ss NM is 4.5 6.7 13 6 /19.5 
23 | 48.1 140.9 16} 34) $2 6.0) 6.0) 4. 34) a2) 
23 | 47.1 12562 18) 17)" 48 662 Se4) 869 17] 8 
23 | S301 13562 18} sO we} (02 6.1) 10.0 14.5) 13) 13 [23 
KSPY 23 | 48.7 12861 18) 12)" Se 63 | 8 6 |13 
24 | 50.6 129.9M OO} 13) 48 NM] 61 | 0983.7) 661) 8.69 10 14) 6 
«GSM 24 | 5206 Ni 143.49 50 nM 02 0966.8 3.3 8.5 16.5) 11) 10 | 26 
ELRT 24 | 53.7 OF) ™ 49 625 | 0999.0) 10.0 13 29/>13 43 
JKCH | S206 161.65 | 45 NM 2s 0986.0) 5.0) 6.0) x 11.5) 34) 9 [1365 
24 | S207 13465 oo} 11) «35 669) | 1665) 11] | 3265 
24 | 46.2 00) 32) 60 607 14 | 46 31) 9 46 
620N 24 | 43.4 174.40) OO] 21) 46 nm) (02 11-0) 10.0) 15 
24 | 43.7 se NM 10 5.5 8.0) 7 33 6 
cece 24 | 46.3 01) SO G3 6.0} 9.0) 32] >13 | 29.5 
24 | 4568 128.19) 06) 15) 40 NM) 4 1265) 23) 7 | 34,5 
24 | 49.6 06) 26) 48 0.6) 1.7) |10 7 | 24.5 
24 | 50.6 06) 27) 41 NM 26 1.0) 5.0) 26; 6 | 1665 
24 | 12865 | 12} 16) 4s > 1066 16] 6 | 1665 
24 | 43.6 17466 12) 22) 10.5) 68.0 
24 | 44.0 125.7 :| 12| 25 35 11.0) 11.7 @ [1265] 25) >13 | 32.5 
24 | 3606 13302 23) 29)" 4S Ss 81 12.0) 16.0) 15 | 31 oo 
| 56.0 173.0 26 so 10 27 2.8 3.3) 12 [19-5 


Vessel 


Pressure 
mb 


10° | sec 


NORTH PACIFIC OCEAN 
PRESIDENT HOOVER 


EASTERN TREASURE 
OVERSEAS CHICAGO 


PACIFIC TRADER 


SEALAND EXCHANGE 
ARCO PRUDHOE BAY 


WESER EXPRESS 
SOHIO INTREPID 
MOBILE MERTOTAN 
CRESSIO’ 


reves “ELAWIS 


PRESIDENT GRANT 


PERENNIAL ACE 
WORSE PILOT 
BREWSTER 
AMERTCAN LARK 
STAR HONGKONG 


VAN CONQUEROP 
BREWSTER 
POPTLAN 
BUNGA MEL AWIS 
SUNWARD 


TOKYO PATNBOW 
ARCO PRUDHOE B 
SEATRAIN CHESAPEAKE 
BUNGA “ELAWIS 
VAN CONQUEROP 


STAR HONGKONG 
TOHBET 
SEATRAIN CHESAPEAKE 
PRESIDENT JEFFERSON 
HANJIN PRHANG 


SEATRAIN 


S10 

LEXINGTON OWFC oc} 27 
LONG BEACH HOEY 9G) 29 
TOMBE MARU «| 90) 25 
HOHSING ARROW «| 03) 27 
PRINCE WILLI@M SOUND wSOx 12) 07 
PRESTOENT GRANT we20 12, 26 
AUSTRAL PAINPOW 12) 26 
VAN WARRTOR 18 26 
MOBIL ARCTIC “SPY 18) OF 
PRESIDENT TAFT Oe 
UNIVERSE KURE 29 
0! 16) 

18) 13 


w 22, 32 
00} 32 
w 20 08 
w 01) 11 
w 09 23 
19) 29 
23) 17 
w 00 17 
Ww 20 19) 
w 068 19 
w 19 14 
w 19 «13 
08 24 
10 16 
15 


ARCO PRUDHOE BAY . 
a2) 33) 
«| 18) IG)" 
CRESSIO“ 26 | 50.6 €| 18) 11)" #2 
PHILADELPHIA 28 | S208 18| 13) 50 
ORTENTAL SCHOLAR 20 | 18) 26)" 
SEAWAY EXPRESS | 44.0 =| 23) 33 
SEAWAY EXPRESS coro 29 | #346 «| 00) 33) 
ORIENTAL SCHOLAR 29 | 30.9 152.9 
BUNGA MELAWIS omuT 29 | 87.8 158.7 90| 02)» 
EASTERN TREASURE ezsP $0.5 | 90) 45 
PHILADELPHIA co} 29) 70 
HOHSING SRROW SENE 00} 
KOFUKU MARU 00) 10) 
KOREAN COMPANDER oo] 45 
ARCO PRUDHOE BAY | so 
CRESSIOA 06} 25\" 48 
OCEAN LOG 06) 82 
WESER EXPRESS OLOE 06, 60 
LONG BEACH HOES 12) 29) 41 


NANIN 
z 


z 


° 
> 


x 


“ue 


as 


c3 | 


1006.8) 10.6) 1 


1020.5 


0996.0 


0999.5|- 
ovee.c 
0960-5 
1009.6 
0555.0 


0977.0 


1003.0) 
1607.0} 
1008.5 

0976.5) 


10 
0994.8) 
1010.3) 


1003.0) 
0996.8) 
1003.1 
0983.0) 
1016.0 


1017.0) 
1006.4 
1007.0 
0984.6 
1017.C 


1006.8) 
0999.3) 
1606.0) 
1007.5) 
1001.5) 


1003. 
1617.0 
0991.0) 
0990.0 
0991.0 


1007.0 
0990.3 
6990.5) 
1010.0) 
1096.6 


12 | 0997. tc 


0995.0) 


0985.2 
1006.5 


1009.5 


1011.0 
0999.9 
| 099u.0 
0999.0 
1006.8 


1004.5 
1005.6 
1002.0 
0996.3 
1003.0 


7990.0 


15.9) 


29) >13 | 19-5 


12-0) 9 | 

2-0) 

2-5 a2 

3.3 | 

} 


14.0) 


13.9) 


0.0 


- 


12 


ow 


we 


9/21 
9/21 
11 | 37.5 
13 | 32.5 
11 | 32.5 
21 
11 | 26 
19.5 
11 | 24.5 


| i 
23| 12 
32 
| 


25) 12 | 1665 


6.8) 


| | 


13 | 27| | 
3o| 6 |33 
13) | 29) 7 
} 19) jic 


90 
165 
24) 8 | 


1665) | 3265 
10 7 
26 1s| 6 |26 
16.5) 13) 9 [23 


39 

26 33 29.5 
1965, >13 | 2965 
16.5 

16.5) | 23 
14.5) 29, 9 | 34.5 
15) 6 | 2965 
10} |10 
16.5) 14, 7 | 1965 


selected. 


are from those with 


rminate winds > 25 ft from May through Aug- 

ust (2 41 kn or > 33 September through April). In 
cases where a ship reported m: more than one observa- 

tiona —— such values, the one with the highest 


| Position of Ship Nind | T 
it ade «i 
| 
SOUTH EXPRESS 25 | 35.8 161.3 25 cs | 1.0) © |16.5| 34) >13 | 32-5 
OCEAN LOG 25 | 50.8 GO) 82 23 5-0) | 3605) 28) © | 26 
6zsP 25 | S206 155-8 «| 8s | 360) 5-0) © 25) 
25 | 47.2 «| 90) 21) 25 ie 16 | 12-0) 21-1) | 26 25|>13 | 32.5 
| } 
SINCERE NO 3 eet 25 | $3.8 150.4 06) 23)" SS 20°) 
BLUE OCEAN 25 | 58.0 189-0 96) 45 
KFOU 25 | 43.7 179.4 3e) 15 10 
KPFO 25 | 58-1 ‘| 409.1 so | 
25 | Seca 138.9 12) 20] | 62 | 768) 3 |10 20| 7 
KGSM 25 | 13202 18) 22)" 46 10 02 | 1065) 10-0) | 27] 
3FTB 25 | $307 169.5 18) 27)" 55 | 0972.0) 6.0) |29.5| 6 | 29.5 
26 | $3.5 170.7 »| $5 2) 6s | 1.0} Ges) |29.5| 6 | 2965 
| 
NGE «Fou 26 | 5.8 &| OG) 30] 4s © 29) 22 
HOTAKA MARU 26 | 86.8 175.7 «| 06) 46 i 26 S| | 29) 119-5 aS 
OCEAN LOG 26 | 28)" 26 0-0) | 31) 7 |28 
26 | 52.7 06) 82 = 2.9] |19.5| 26| 12 
26 | 43.6 167.4 15) 55 a2 | 1001.0) 6-5 
cove 26 | 36.0 165-5 E| 18) 42 1 92 | 16.0 
26 | =| 18) 29)" 42 | 87 14.3 
27 | 51.0 236-68 00) 18) 42 | $s 9.3) ral 
27 | 41.9 176.6 E| CC) 60 wel 11-0) [1965 
MINE 27 | 48.9 136.0 45 | 9-3) 8 a9) a2 
onuT 27 | 48.0 165-5 &| 18) 42 $1 2.0} 10 | 8 
27 | 34.0 18) 13) 16.0) 15-0) § 16/< | 3265 
| | | | 
27 | 128.2 26) 14) | 1 10.0] 10.9) « | 6.5| 6 | 8 
27 | 4963 13363 «| 18) 16) 4s 2 53 768) 2 | 18) 12 [19-5 | 
osoc 27 | 33.3 15862 =| 23) se | C2 17.0) 16.0| 12 |19.5| 70] 
28 | 48.0 n| 163.3 «| | 66 2.0) |10 | 
| | | | | 
28 |sc.0 130.9 «| ool 15) | cP 9.0} 7 | 8 
Joza 28 | 3942 27)" | 2 3S 13.0] 8 27) 22 
osec 28 | 3308 160.0 4&5 92 15-0) 16-0) 12 
28 | 69.3 «| O68] 15) 55 36 we) 10.0) 
26 | 35.0 156.6 06) 25)" 45 | Ss | 18.0) 1¢.0) 
| xe) 12.3) 
02 1060) 13-1) 6 
19.0) 16.0) 8 | 16-5 19.5 
02 9-0) to 
16.0) 16.0) 12 
| 0994.0 |_| 14.0) 
GS | 0996.5 7.5) 
| 14.0) 7 
| 26 | 1008.0 3.0} $0) 7 
| we] || 10.5) 1860) 29) © 
1 | | 29 | 242-0 28) 26) | © 25 | 1006.0) 16.0) 17-5) 5 | @ 26) 11 1865 
| 29 | 39-6 206.9 18) 20 | a0 82 | 0991.0) 1006 S | 665) 29/>13 | 3265 
HOEGH ANOA } | 30,3 618726 «| Sc | ef | 12-0) 22-7) 123 29| 13 | 36 
19 16 | 1765) 16.0) 13 27| 12 [19.5 
42 14.5) 19.0) 7 27; 13 23 
$0 11.0) 24.0) [10 27| | 37.5 
se | wel 26 11 | 3765 at: 
es 28 1263) 16-3) 19.5 
| nm) 1268) 16.5) 78) | 2465 
so | 662 1749) 1940) 
es | we) #2 349 23 10 | 29.5 
zm] 62 1005) 15.5) 7 29) | F 
OF les ma vc] G.6| 060) 9 | 19.5 
ENVIRONMENTAL BUOYS | | 
| 
46001 21 | 56.0 148.0 50 954.3, 3 7.7 
46001 | 22 | 56.0 148.0 957.3) 3 7.7 
46001 27 | 56.0 148.0 50 992.3) 3 7.0 
46001 28 | 56.0 N 148.0 45 978.8 7 6.9 by 
46002 22 | 42.5 N 130.0 15 | 1010.3) 13 15.1 x 
| 
46003 17 156.0 1001.0, 4 6.2 
46004 19 | 51.0 136.0 45 1001.2) 11 9.0 
460046 20 | 51.0 N 136.0 44 1000.0 10 9.0 . 
46004 21 | 51.0 136.0 980.5 8.8 | iad 
46004 22 | $1.0 136.0 42 989.7) 7 8.4 
46006 | | 27 | $i.0 136.0 M49 1010.0 %. 8.3 
46004 28 | 51.0 N 136.0 46 1000.4 10. 
46004 | 30 | $1.0 136.0 52 1001.2} 5. 8.2 
46005 21 | 46.0 N 131.0 M 1000.6 14,9) 12.6 
46006 27 | 40.7 137.7 ™ 42 991.9% 16.4 14.0 
RONMENTAL BUOYS | DEC: 
| 
46002 | 23 | 42.5. 130.0 02) 41 999.6 9.9 14.3 | 16.5 
46004 | 16 | 51.0% 136.0 W 02) 43 1006.8 5.6 7.3 
46004 20 | 51.0 136.0 W 22) 30™ 41 984.2) 4.4 7.9 
46006 | 23 | 51.0 N 136.0 11) 47 975.3, 7.1 6.9 
| 


SHIP NAME 


OGDEN THAMES 
ACUSHNET WAGO 167 
AFRICAN COMET 
AGAFI 
ALASKAN 
ALERT 
ALLTRANS ENTEPPRISE 
ALVA MAERSK 
AMERICAN ACCORD 
AMERICAN AQUARIUS 
AMERICAN ASTRONAUT 


AMERICAN LEADER 
AMERICAN LIBERTY 
AMEPICAN RELI 
APOCO CHALLENGE? 
ANCO TEMPLAR 
ANTONTA JOHNSON 
ARCO FATRBANKS 
ARCO PRUDHOE SAY 
APRGONAUT 

ARTHUR PAERSK 
ASIA BOTAN 

SIA INDUSTRY 
ASIAN ASSURANCE 


BLUE OCEAN 
BOUTWELL WHEC 719 
BRINTON LYKES 
KITTO 
CAPRICORN 

CEOPELA 

CHARLES PIGOTT 
CHASTINE MAERSK 
CHESNUT HILL 
CHEVRON BURNABY 
CHEVRON FELUY 
CHEVRON MISSISSIPPI 
CHEVRON PERTH 


CHIKO 

COASTAL CALIFORNIA 
COLUMBUS AUSTPALIA 
COLUMBUS WELLINGTON 
CONALCO 

CORANTIJN 
COURAGECUS WMEC 622 
CRISTOBAL 

DALLAS WHEC 716 


DELTA AMERICA 

DELTA 

DELTA VENEZUELA 


EASTERN DIAMOND 
EASTERN PACIFIC 
EASTERN WORLD 

EL PASO SONATRACH 
ERNA OLDENDORFF 
EURO-ASTA CONCORDE 
EVER SPPING 

EXPORT 
EXPORT 
EXPORT FREEDOM 
EXXON BANGOR 
EXXON GETTYSBURG 
EXXON LEXINGTON 
EXXON S8N FRANCISCO 


GEORGE ® KELEZ 
GIBRALTAR PANSY 
GLOBAL FRONTIER 
GOLDEN 
GOLDEN fay 
GREAT LAND 
GREEN HARBOUR 
GREEN wa 
GULF SHIPPER 
GUNOULIC 
HANJIN INCHEON 
HARUNA *ARU 
WESS VOYAGER 


JOHN B WATERMAN 
JOSEPH LYKES 
KETYO 

KOREAN COMMANDER 
KOREAN PRIDE 
LABRADOS CLIPPER 
LAKE SHASTA 

LETITIA LYKES 
LIPSCOMS LYKES 
LOUISE LYKES 
MAGOALENA 
MANISTEE 


ANULET 
MARCONA EXPORTER 
MAROI GPAS 


wAUPEE 
MCKINNEY MAERSK 


via 


a 
RAOTO MAIL 


“7 


November and December 1979 


This listing includes only those ships recruited in the U.S. Cooperative Ship Program whose 
Ship's Weather Observations (NOAA Form 72-1) were mailed to the National Climatic Center 
and/or the coded weather observations were transmitted to the appropriate radio station. 


ACAOIA 

ADABELLE LYKES 
AFRICAN DAWN 
AGUADILLA 

ALBANY 

ALEUTIAN DEVELOPER 
ALLTRANS EXPRESS 
AMELIA TOPIC 
AMERICAN ACE 
AMERICAN ARCHER 
AMERICAN CHALLENGER 
AMERICAN COPSAT 
AMERICAN INDEPENDENCE 
AMERICAN LEGACY 
AMERICAN LYNX 
AMERICAN TRADER 
AMOCO MILFORD HAVEN 
ANDERS MAERSK 
AQUILA 

ARCO HERITAGE 

ARCO SAG RIVER 
ARIES 


ARTHUR MIDDLETON 
ASIA HERON 


AUSTRAL ENTENTE 
AUSTRAL PATPIOT 
AXEL MAERSK 
BARBER PRIA 
TLETT AGOR 13 
LLMAN 

BLUEBIRO 

BRAZOS 


BUNGA SRIPAGI 
CaGuas 

CARIBIA 

CHALMETTE 

CHARLESTON 

CHAUVENET T AGS 29 
CHEVRON ANTWERP 
CHEVRON CALIFORNIA 
CHEVRON KENTUCKY 
CHEVRON NORTH AMERICA 
CHEVRON ROME 


COLORADO 
COLUMBUS LOUISANA 
COMANCHE WMEC 202 
CONDATA 

CORINTO MARU 
COVADONGA 

CRYSTAL REED 
DAUNTLESS CG 
DAVID STARR JORDAN 
DEL ORO 

DELAWARE 


DIAMOND PHOENIX 
OvaTIs 

RIC 
OYVI KATTEGAT 
EASTEON FORTUNE 


EL PASO SOUTHERN 
ESSO BAYONNE 
EUROFREIGHTER 
EVER SUMMIT 
EXPORT BANNER 


EXXON WASHINGTON 
FLEETBANK 
GALLEON ADF 
GENE TREFETHEN 


GLOMAR CHALLENGER 
GOLDEN EXPLORER 


GREAT OCEAN 
GREEN ISLAND 
GUADALUPE 
T 
WADJI AGUS SALIM 
HANJIN SEOUL 
HAWAIIAN CITIZEN 
HIET MARU 
HOEGH HARLIN 
HOEGH OPAL 
HOHSING ARROw 
HOTAKA MARU 
HOWELL LYKES 
NGHAM WHEC 35 
TTAPUCA 
JADRAN 
JAMES LYKES 
JAPAN CAOBO 
JEFF OavIS 
JOHN LYKES 
JUTHLANOIA 
KEYSTONER 
KOREAN FIR 
RP AN 
LADY SOPHIE 
LAKE TAHOE 
LEOA MAERSK 
LEXA MAERSK 

G BEACH 
LUIGI GRIMALOT 
MALLORY LYKES 
MANUAWILTI 


MARCONA TRADER 
MARGARET LYKES 

MARINE CHEMICAL TRANSP 
MATHIESON 

MAYAGUEZ 

MEADOWBROOK 


VIA 
RADIO MAIL 


27 
101 


ACE ENTERPRISE 
AOM WM M CALLAGHAN 


ALEX STEPHENS 
ALMERIA LYKES 
AMERICA MARU 
AMERICAN ALLIANCE 
AMERICAN ARGOSY 
AMERICAN CHAMPION 
AMERICAN COURIER 
AMERICAN LANCER 
AMERICAN LEGEND 
AMERICAN RACER 
AMERICANA 
ANCHORAGE 

ANNA FAERSK 

ARCO ANCHORAGE 


ASIA MOMO 
ATLANTIC PIONEER 
AUSTRAL ENVOY 
AUSTRAL PILOT 

8 T SAN OIEGO 
TaIF 


BREWSTER 

C WV LIGHTNING 
CALIFORNIA RAINBOW 
CARMEN 
CHANCELLORSVILLE 
CHARLOTTE LYKES 


CHEVRON ARIZONA 
CHEVRON COLORADO 


CHEVRON SOUTH AMERICA 
CHRISTOPHER LYKES 
COLUMBIA RIVER L/V¥ 
COLUMBUS NEW ZEALAND 

CORAL ACE 

CORNUCOPIA 


CRESCO 

CUNARD PRINCESS 
OAVID IRWIN 

OE STEIGUER T-aGoRI2 
DEL 

DELAWARE SUN 

DELTA BRASIL 

DELTA PARAGUAY 


OSPERITY 
DOCTOR LYKES 
ORUCILLA U 
OvvI PACIFIC 
EASTERN JADE 
EASTERN TREASURE 
EL PASO ARZEW 
ELIZABETH LYKES 
ESSO PALM BEACH 
EVELINE 
EVERGREEN 
EXPORT Bay 
EXPORT COMMERCE 


WAGO-295 


EXXON HUNTINGTON 
EXXON NEWARK 
FALSTRIA 

FRANCIS SINCERE NO 6 
GALLEON PEARL 
GENEVIEVE LYKES 
GEORGE WALTON 


GRAND CARRIER 
GREAT REPUBLIC 


GULFQUEEN 

HAFA ADAI 
MAROANGER 
WELLESPONT GLORY 
HILLYER BROWN 
WOEGH MASCOT 


HUDSON T-A0 184 
IRIS ISLAND 

J Lours 

JAG OARSHAN 
JAPAN ACE 
JAPAN RAINBOW 
JELA TOPIC 
JOHN PENN 

CRANDALL 
KOFWKU MARU 
KOREAN JUPITER 
KUROBE MARU 
LAKE ARROWHEAD 
LASH ATLANTICO 


LILLOOET 
LORD NIAGARA 
LURLINE 
MAMMOTH FIR 


MAR DE CORTEZ 
MARCONA TRANSPORTER 
MARTA RUBICON 
MARITIME HARMONY 
MATSONIA 

MAYO LYKES 
MEDITERRANEAN CARRIER 


U.S. Cooperative Ship Weather Reports 


vIa 
RADIO MAIL 
22 61 
69 =6136 
21 “9 
as 
“7 
14 
17 
117 56 
30 102 
30 1146 
ss 106 
“9 
35 
6425 
27 123 
20 87 
29 7 
36 92 
72 67 
56 95 
61 
32 73 
21 
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OUGH LOG, FEBRUARY 1980--The primary path 

of this month's storms originated off the U.S. 
East Coast and tracked northeastward toward Iceland 
following a climatological track. A climatological 
track across the Great Lakes was diffuse and did not 
extend into Baffin Bay as it should have. A secondary 
track eastward across the United Kingdom was present 
as predicted. The Mediterranean was quieter than it 
should have been. 

The mean sea-level pressure pattern could have 
been traced from the climatological pattern, except 
for central pressures. The Icelandic Low at 992 mb 
was about 175 mi southeast of Kap Farvel (58°N,40°W). 
The climatic position at 1003 mb is 60°N, 37°W. A 
trough connected the primary LOW to a secondary 
1006-mb LOW near Spitsbergen. The Azores High at 
1024 mb was near 33°N, 26°W. Climatology shows it 
to ke 1020 mb near 30°N, 30°W. A series of three 
shallow LOWs over the northern Mediterranean Sea 
was not present this month. 

The principal anomaly center associated with the 
weather this month was minus 12 mb south of Kap Far- 
vel. This was to a large extent the result of lower 
pressures rather than placement. There was a minus 
10-mb center over northern Greenland and a plus 10- 
mb center over the Baltic Sea. 

In the upper air at 700 mb the primary flow was 
eastward off the North American coast; it gradually 
turned northeastward over the eastern ocean. The 
primary LOW usually over Devon Island was split 
into two centers, one near the Pole and the other 
near Kap Farvel. This helps to explain the sparsity 
of storms along the west coast of Greenland. 


Extratropical Cyclones--In flipping through the charts 
like a motion picture projector there is a continuing 
flow of low-pressure centers from east of Cape Hatte- 
ras to Iceland. The Azores High was well established, 
but it oscillated from south of the Azores to west of the 
Bay of Biscay depending on the strength and location of 
the LOW(s). 


Early on the 2d a LOW formed in a trough left behind 
by a previous LOW. It quickly pulled the attendant 
front into its circulation. At 1200 a ship reported 25- 
ft swell waves in the continuing northwesterly flow 
southwest of the center. At 0000 on the 3d the C.V. 
STAGHOUND (39°N, 54°W) found 50-kn winds after the 
storm passed very near her about 4 hr earlier. By 
1200 the storm was 976 mb near 47°N, 42°W. It was 
not exceptionally large, but it was generating strong 
winds and high waves. Several ships were finding 
winds near or over 60 kn.. The W.C. VAN HORNE 
(33°N, 52°W) had 67-kn southwesterly winds and 20-ft 
waves. Near 42°N, 42°W, a German ship had 64-kn 
winds with 43-ft swell waves. At 1800 the KATEN- 
DRECHT (46°N, 36°W) estimated 64-kn winds out of 
the southwest and 57-ft waves. At 0600 on the 4th she 
reported 48-kn winds and 39-ft seas 20 mi farther 
south. Other ships in the corridor of 10° to 20°Wwere 
reporting winds in the 50-kn range and waves of 25 to 
33 ft. The AUSTRAL ENDURANCE had 33-ft swell 
waves. On the 5th the storm moved over the United 
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Kingdom with the winds decreasing to the 40's and the 
waves generally below 25 ft, but the MANNHEIM off 
Brest still had 33-ft swells. 

The trawler CORDEIRO DE DEUS sank in high seas 
off the north coast of Portugal, and the fishing vessel 
FRANCISCO DUQUE was missing. The 23,207-ton 
IRVING ARCTIC lost a six-man liferaft overboard near 
49°N, 15°W. As the storm moved over the North Sea, 
another roared in and absorbed it. 


Early on the 4th there was a col area of weak gradient 
south of Bermuda. By 1200 an inverted trough had 
formed with a 1009-mb LOW. An upper air trough 
was sweeping eastward, and the storm was picked up 
in its northeasterly flow and developed rapidly. By 
1800 on the 5th winds of 50 kn had been generated. 
The EXPORT CHALLENGER (39°N, 42°W) found 52-kn 
winds. The SEIKOU MARU and TROLL LAKE both 
had waves over 30 ft. At 1200 on the 6th the 972-mb 
storm was at 47°N, 42°W (fig. 55). The SEA-~LAND 
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Figure 55.--Over 8 hr later the storm has traveled 
to 47°N, 31°W. The bright white clouds indicate 
that the tops are high and cold and the storm has 

good upper-air support. 
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RESOURCE (42°N, 41°W) had 50-kn winds and 36-ft 
swells. The SNOW LAND had 64-kn winds and 26-ft 
waves west of the occlusion at 1800. On the 7th there 
were several reports of winds of 60 kn and many in 

the 50-kn range. Wave reports of over 30 ft were also 
common. The CAST DOLPHIN (51°N, 24°W) had some 
of the more severe weather with 60-kn winds and 49-ft 
swell waves. The 1,500-ton SEATRAIN LEONOR ar- 
rived Key West with four containers lost overboard and 
three damaged. 

On the 0000 analysis of the 8th this storm stretched 
from France to Labrador and Iceland to 30°N. Stronger 
winds were now north of the center, and the Icelandic 
fishing fleet was being hit by winds up to 60 kn. Most 
do not report waves, but OWS Lima had 26-ft waves. 
Another severe storm was moving eastward south of 
Nova Scotia. On the 9th the high winds and waves had 
hit the North Sea, and two ships west of the center had 
60 kn. On the 10th the new storm squeezed this one 
out of existence. The 18,000-ton MARGARITA encoun- 
tered heavy weather on the 7th to the 11th out of Phila- 
delphia, probably from this and the next storm. 


Monster of the Month--This potential storm was spawn- 
ed off Savannah, Ga., on the 6th. At 0600 on the 7th a 
U.S. ship off Norfolk had 60 kn winds. Later in the 
day the SEA LAND CONSUMER had winds of 55 kn and 
waves of 30 ft. At 1200 on the 8th the 978-mb storm 
was near 40°N, 62°W (fig. 56). That day there were 
many 40- to 60-kn winds and high wave reports. The 
VIANA (33°N, 69°W) called the wave height 43 ft. The 
11,249-ton MARIA S. reported damage to her bow and 
a hatch to the Coast Guard. The vessel was proceeding 
downsea to ride out the storm. The 33,329-ton AL- 
VENUS suffered damage transiting this storm. Four 
sailors were washed overboard from the USS KING 
while about 50 mi northeast of Cape Hatteras. Only 
one was rescued. 

The 9th was really a bad day to be out. There 
were a half a dozen reports of winds of 60 kn or 
greater and two reports ot 59-ft swell waves. There 
were also 46- and 39-ft swell reports. These were 
south of the center in the vicinity of 35°N, 50°W. At 
0000 on the 10th the STRATHDEVON was near 35°N, 
54°W, and finding 52-ft swell waves. Later in the day 
the winds and waves decreased somewhat, but the 
KING RICHARD (39°N, 41°W) still found 57-kn winds 
and 36-ft waves. 

On the 11th the storm was decaying rapidly with 
maximum winds in the 40-kn and waves in the 20-ft 
categories. The storm was traveling northward, but 
on the 12th it broke away from the upper-air center 
and raced northeastward. 


Figure 56.--The estimation of surface pressure tech- 
nique described in the March 1980 issue would indi- 


cate a sea-level pressure of about 970 mb at this 
time. 


This was the fourth strong storm in about a week to 
generate off the U.S. East Coast. This was another 
case of a frontal wave developing over the Gulf Stream 
off Cape Hatteras. In 12 hr the storm plunged from 
1000 to 980 mb. The STRATHDEVON was running from 
one storm into the next on her westward course. At 
0000 on the 11th her winds were only 40 kn out of the 
southwest near 36°N, 58°W, but the swell waves were 
33 ft from the northeast. This direction was verified 
by another ship in the vicinity. By 1200the storm had 
dropped another 21 mb in pressure to 959 mb near 43°N, 
55°W (fig. 57). Two ships now had 70-kn winds--the 


Figure 57.--The estimation technique yields a sea-level 
pressure of below 960 mb, and the analysis at 1800 
(1700 image) was 958 mb. 
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ATLANTIC CAUSEWAY (41°N, 60°W) with 43-ft waves 
and the JALAKIRTI (42°N, 55°W) with no wave report. 
The CHALMETTE (40°N, 51°W) also had 43-ft swell 
waves. At 1800 the CARCHESTER radioed 90-kn winds 
and 80-kn winds at 0000 on the 12th near 43°N, 51°W. 
By 0600 they had dropped to 50 kn, but she was report- 
ing 57-ft swell waves. Wind reports over 60 kn con- 
tinued the rest of the day with waves over 30 ft. On the 
13th the DUNELMIA (48°N, 39°W) was still locating 60- 
kn winds and 57-ft waves. The winds decreased slight- 
ly at 0600 but the seas were still pounding the 49-ft line. 
The ALDGATE joined with winds over 60 kn at 0600 and 
1200, but her waves were only 36 ft. Late in the day a 
LOW out of Cape Cod raced into the circulation and took 
over as the first one lost its upper-level support. 

This new center stalled near 54°N, 44°W, on the 14th 
and 15th, while the pressure dropped to 960 mb. On 
the 14th the ALDGATE still was reporting 60-kn winds, 
but the waves had quieted to 26 ft. The SAGITTA MARIS 
was far north in the Denmark Strait with 60-kn easterly 
winds and 23-ft seas. The YOUNGAMERICA (43°N, 38°W) 
found 50-kn winds and 33-ft waves on the 15th. The 
storm covered and influenced most of the Atlantic north 
of latitude 30°N. The exception was an area off the 
East Coast south of Long Island. Some swell waves up 
to 30 ft were being reported as far south as 35°N. 

On the 16th the storm started weakening with only 
gale-strength winds, but swell waves over 25 ft were 
still being found. Two ships near 45°N had waves 
over 35 ft. 

The 5,466-ton ATLANTIC PROSPER and the 10, 249- 
ton EVER SPLENDOR probably suffered their heavy- 
weather damage with this storm. 


This frontal wave came out of the Straits of Florida on 
the 19th. It traveled over the warmer water east of 


the Gulf Stream. A ship south of the center found 40- 
kn winds and 25-ft waves on the 20th. At 1200 on the 
21st the 984-mb storm was near 41°N, 58°W. There 
were several reports of 40- to 45-kn winds. At 1800 


Figure 58.--This satellite image does not indicate the 
severity of the storm, but the upside-down, comma- 
shaped cloud is indicative of instability. 


the ADM. WM. M. CALLAGHAN (37°N, 58°W) was in 
the southwest quadrant with westerly 70-kn winds, 25- 
ft seas, and 44-ft swells (fig. 58). 

On the 22d this LOW died as another center formed 
about 500 mi to the northeast. The NEDLLOYD ROCH- 
ESTER (40°N, 56°W) had 56-kn winds as the cold front 
passed. Charlie had 20-ft seas. At 1200 the storm was 
960 mb near 56°N, 40°W. The ARGONAUT (38°N, 47°W) 
over 1,000 mi to the south had her bow into 68-kn west- 
erly winds driving 20-ft seas, and 36-ft swells. The 
SEA LAND CONSUMER had 55 kn and the CAST BEA- 
VER (46°N, 33°W) had 30-ft seas and 39-ft swells ham- 
mering her starboard side. On the 23d OWS Charlie 
had seas between 20 and 30 ft with winds measured at 
over 45 kn. Lima also measured winds over 40 kn and 
waves over 25 ft. A Danish ship had 50-kn winds near 
59°N, 35°W, on the 24th, while Charlie still had 30-ft 
swell waves. The LOW was moving up the east coast 
of Greenland where it vanished. 


As the last storm dissipated it left the weather over 
the ocean diffuse with many small centers. On the 
0000 analysis of the 25th a new LOW center was found 
south of Cape Race. At 1200 on the 26th OWS Charlie 
measured 52-kn winds and 30-ft seas as the front pas- 
sed. The LOW was 992 mb southeast of Kap Farvel. 
On the 27th the storm was over Iceland. A Danish 
ship south of the island at 61°N had 50-kn winds and 26- 
ft seas. The VIGRI southwest of Keflavik reported 68- 
kn winds. Most of the fishing fleet was reporting winds 
near 45 kn, but the DETTIFOSS (63°N, 18°W) had 60 kn. 
The storm was moving over the Norwegian Sea on the 
28th. A ship off the coast of Norway reported 36-ft seas. 


This was a dual-center storm at first. 
ed off Norfolk southwest of an existing LOW on the 26th. 
There was an isolated 40-kn wind and 20-ft wave report. 


This LOW form- 


By the 27th there were many winds above 40 kn. The 
DALLIA (38°N, 71°W) had 53-kn winds and 30-ft seas, 
while another ship near 35°N, 65°W, had 50-kn and 33- 
ft seas. On the 1200 analysis the northern center had 
disappeared and the storm was 972 mb over Cape Race. 
The CARCHESTER (42°N, 55°W) had 50-kn winds and 
39-ft waves. Many ships had 40- to 50-kn winds and 
seas and swells of 30 ft (fig. 59). 


Figure 59.--In less than 11 hr the storm has traveled 
over 400 mi. 
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On the 28th the ships east and north of Cape Race 
had a rough time. The MANCHESTER CONCEPT (47°N, 
50°W) had 41-ft swells. The HUDSON (48°N, 45°W) had 
50-kn winds, 34-ft seas, and 52-ft swells. 
TEND (47°N, 49°W) found 45 kn with 23-ft seas and 46- 
ft swells. The FRITHJOF (59°N, 45°W) was contending 
with 72-kn northeasterlies and 30-ft seas. At 1200 the 
winds were still 68 kn with 39-ft seas. On the 29th the 
storm broke up on the south tip of Greenland. 


Casualties--The 6,029-ton EXTRACO 2 contacted the 
pier while berthing at Spezia in heavy weather on the 
1st. The NEWHAVEN on a voyage to Greece from the 
1st to the 19th reported weather damage. The 22,357- 
ton CHERRY VALLEY suffered weather damage during 
the 9th to the 12th on a voyage from Curacao to Holy- 
rood. The OLYMPIA in ballast ran aground on the 13th 
at Amorgos Island while trying to shelter on the lee 
side of Gamboussa Islet during heavy weather. On the 
16th four ships were involved in a collision in fog on 
the River Tagus. They were the BARRANDUNA, EN- 
GENHEIRO ESPARGUEIRA, SERRA DE PORTALEGRE, 
and TOLLAN. The last one sank. On the 22d the 666- 
ton SATURNUS struck rocks near Bressay Light in 
force 8 to 9 gales, 1/2-mi visibility, and heavy rain. 
On the 24th the MEGALOHARI II in ballast went aground 
off Laurium in gale-force winds. 
ERN lost a spare propeller overboard during bad wea- 
ther. 

The following ships suffered ice or ice-related dam- 
age: BALTIMORE, EERBECK, EEMS BORG, NED- 
LLOYD 21, and SIBRIS. 


OUGH LOG, MARCH 1980--This was a maverick 
month as far as matching climatology was con- 
cerned. The best match with the storm tracks was 
from the central United States northeastward across 
the Maritime Provinces. The storm tracks over water 
were widely diffuse. The most prominent track was 
from off the U.S. East Coast eastward to the United 
Kingdom. There were many minor tracks including 
over the Labrador Sea, over the Denmark Strait, Cape 
Race to Iceland, into the Iberian Peninsula, and over 
the Mediterranean. 

The climatic sea-level pressure pattern shows the 
Icelandic Low southeast of Kap Farvel with a minor 
Low near Nordkapp. The Azores High is far south 
near 27°N, 35°W. This month the Icelandic Low at 
1007 mb was over southern Iceland with a secondary 
1010-mb Low south of Cape Race. The Azores High 
at 1022 mb was centered near 30°N, 30°W. 

The anomaly that was most indicative of this month's 
weather over the primary shipping lanes was a plus 9- 
mb center near 50°N, 30°W. Western Europe was host 
to the largest and deepest negative anomaly center of 
5 mb. 

The upper-air pattern at 700 mb was a very close 
match to climatology. The primary low center was 
over Baffin Island with a long-wave trough south from 
Cabot Strait. Several minor troughs over Europe 


formed that long-wave trough with more ridging than 
usual over the central ocean. These features were 
reflected by a positive anomaly center over the central 
ocean and a negative one over Europe, matching the 
sea-level anomaly pattern. 

During the first 2 weeks of the month, the Azores 


The OSA OS- 


The Panamanian SEV- 


High was normally located with the cyclones traveling 
northeastward over the western and northern oceans. 
The third week of the month the High pushed north- 
ward over Greenland with the cyclones traveling a sou- 


thern track. The fourth week the High moved over the 
Sahara with little influence over the shipping lanes, ex- 
cept the Mediterranean Sea. 


Extratropical Cyclones--The first storm was over New- 
foundland on the Ist. There were some 40-kn gales. At 
1200 the storm's pressure had plummeted to 959 mb off 
Hamilton Inlet. There was a report of 50-kn winds from 
the northern tip of Newfoundland. On the 2d the OSA OS- 
TEND (47°N, 49°W) found 45-kn winds with 33-ft swells. 
At 1200 the swell waves had increased to 39 ft. The 
winds were generally in the 40-kn category. On the 3d 
the storm was moving through the Davis Strait and out 

of range of most ships. 


Monster of the Month--A series of frontal waves moved 
across Florida from the Gulf of Mexico on the Ist. This 
one persisted as it reached the Gulf Stream. At 0000 
on the 3d the MOBIL LUBE and USNS MAUMEE were 
both near 35°N, 75°W, with 45-kn gales and waves as 


Figure 60.--This is how this vicious storm appeared 
from space after it left the central East Coast par- 
alyzed. 
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Figure 61.--The storm was only a frontal wave over 
the southeastern United States, when it dumped all 
the snow over coastal North Carolina and Virginia. 


high as 25 ft. In 12 hr the central pressure plunged 20 
mb to 972 mb near 35°N, 70°W (fig. 60). Two ships 
south and west of the center had 50-kn winds. The AN- 
CHORAGE and MORMACSKY both had waves over 40 ft, 
with the latter reporting 70-kn winds. The GYPSUM 
BARON called the winds 78 kn near 36°N, 75°W, and 
the EL PASO ARZEW (32°N, 70°W) estimated they were 
63 kn. A U.S. ship was pounded by 43-ft waves on the 
4th. 

This storm gave the Eastern Seaboard a rough time. 
Ports from Wilmington, N.C., to Norfolk, Va., were 
closed due to heavy snow and high winds. Winds over 
60 mi/h hit the ports with snow depths over 2 ft (fig. 
61). Elizabeth City, N.C., had 25 in on the ground. 
Norfolk, Va., had 14 in. Hundreds of cities in the east- 


ern third of the nation south of latitude 40°N set new 
record cold temperatures. The U.S. Coast Guard was 
very busy with many ships in distress. The 3,018-ton 
MOUNT HORIZON was last sighted near 25°N, 79°W, on 
the lst. A U.S. Navy vessel found lifeboats from the 
ship near Cape Hatteras on the 5th. The following ships 
(in no particular order) had damage or other heavy-wea- 
ther problems. The tug FREDERICK E. BOUCHARD 
parted tow with barge No. 125; the SEA~-LAND VEN- 
TURE lost her rudder, and the tug PATRICK R. MCAL- 
LISTER tried to assist and also lost her rudder; the 
HEIDE MORAN towing the BAY STATE parted tow; the 
HEROIC and RIO AMAZONAS had cargoes shift in 25-ft 
seas and 45-kn winds; tug MEDALIE B. was disabled; 
ROBERT CRAIG broke her mooring at Norfolk; the 
ABUL KALAM AZAD, SOUTHWEST CAPE, and the 
DRAKE SEA broke main masts; and the CORREGIDOR 
suffered damage. The 180-ft CGC CONIFER fought 50- 
kn winds and 50-ft seas to reach the RIO AMAZONAS 
with 34 people aboard. 

The 0000 analysis of the 5th indicated the 980-mb 
LOW at 44°N, 52°W. A new center had formed 300 mi 
to the north-northeast and on the 1200 analysis was the 
only center left. On the 6th this LOW was 966 mb, and 
OWS Charlie measured 45-kn winds and 26-ft seas. The 
storm generated winds over 40 kn and waves up to 25 ft 
as it passed south of Iceland. On the 7th both Lima and 
Romeo had 30-ft seas. Ships off Lands End were find- 
ing winds over 50 kn and waves up to 40 ft. The CLAN 
MACGILLIVRAY (49°N, 08°W) reported 70-kn winds, 33- 
ft seas, and 49-ft swells. 

The 7,706-ton GRACE FIVE suffered heavy-weather 
damage and crew injuries on the 6th and 7th. The18,048- 
ton tanker TANIO broke in two early on the 7th off Ile de 
Batz (fig. 62). As the storm moved over the North Sea, 


Figure 62.--The stern half of the tanker TANIO remained afloat after it broke in two. Helicopters rescued 31 
crewmembers, but 4 were killed and 4 others were missing. Wide World Photo. 


by? 
Se 
~ 
> a - 
240 


it dropped from the race. 


This storm came out of the central United States. It 
moved across the Great Lakes on the 5th. On the 6th 
and 7th there were isolated gale reports as it moved 
toward Greenland. At 1800 on the 7th the storm was 
near Kap Farvel. The CAST SEAL (50°N, 36°W) was 
slammed by 80-kn winds and 20-ft waves. The BRUAR- 
FOSS (52°N, 42°W) fought 60-kn westerlies. At 1200 

on the 8th a Danish ship south of Iceland found 60-kn 
winds. Lima had 45 kn and 26-ft seas. The LOW mov- 
ed against the Greenland coast on the 9th and circled 
back south of the Denmark Strait, where it remained 
stationary on the 10th, 11th, and 12th. Several tran- 
sient LOWs moved into its zone of influence during this 
time, and the winds increased to 50 kn and more with 
waves over 20 ft. 


In the middle of the month high pressure dominated the 
central ocean. There was a large cyclone that moved 
over the Labrador Sea, but according to the available 
reports it only produced gales. During the third week 
this high pressure moved northward over Greenland 
and Iceland. At the end of this week small LOWs oc- 
cupied the area between Newfoundland and Spain. Low 
pressure was the predominant feature over the Medi- 
terranean. At the beginning of the fourth week a strong 
LOW moved off the U.S. East Coast. 


This was that storm. It originated over the high plains 
east of the Rocky Mountains. The center crossed Long 
Island at 0600 on the 22d. Winds of 50- to 60-mi/h hit 
the U.S. East Coast from Virginia north to Massachu- 
setts. A Navy ship was off Nantucket with 42-kn winds 
from the east. Buoy 41001 measured 20-ft waves. On 
the 23d several ships had winds over 50 kn from near 
Cape Hatteras to Miquelon Island. At 1200 the VASYA 
KOROBKO (46°N, 48°W) radioed winds of 64 kn out of 
the east. The gradient at this time was tighter to the 


Figure 63.--High clouds associated with the upper- 
air center obscure the two sea-level centers. 


north as a second center had formed. The PIONEER 
CONTENDER, 350 mi east of Norfolk, had 50-kn winds, 
20-ft seas, and 30-ft swells (fig. 63). 

On the 24th the two centers were circling each other. 
There were many reports over 40 kn. The CUMBRIA 
had the highest of 52 kn with 30-ft seas and swells, while 
375 mi south of Cape Sable. Several other ships had 
waves near 25 ft. 

On the 24th the first center surrendered, and the 
second one took over. There were several changes in 
centers of circulation as the storm continued eastward. 
There were isolated 50-kn wind reports on the 25th. 
Swell waves north of the center were as high as 25 ft 
and as high as 33 ft south of the center. 

On the 26th at 1200 the 984-mb storm was 350 mi 
off Bishop Rock. A 980-mb LOW was trailing about 
500 mi behind, and a 990-mb LOW was 600 mi to the 
north. These and a LOW southeast of Newfoundland 
were all part of a large cyclonic system. Wind re- 
ports near the Bay of Biscay were in the 40-kn range. 
At 1800 on the 27th the LOW was 991 mb near 57°N, 
02°E (fig. 64). The winds over the North Sea were re- 
ported up to 52 kn with 10- to 20-ft seas. The MATCO 
AVON at 59°N, 02°E, had the highest of 52 kn and 20 ft. 

At 1759 the platform EKOFISIC reported the accom- 
modation platform ALEXANDER L, KIELLAND ( 56° 
28'N, 03°07'E) was listing 50° and in danger of sinking 
(fig. 65). Twenty-two minutes later at 1821 the KIEL- 
LAND reported she was sinking and requested help. 
The wind was reported as 55 kn from 125°. Later an 
aircraft reported the waves were 25 ft. One of five 
legs on the platform had failed. Of the 212 persons 
on the KIELLAND, only 89 were rescued. The plat- 


17114 


Figure 64.--The + indicates the center of the storm at 
1800 and the e the location of the platform ALEXAN- 
DER L. KIELLAND. 
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form turned upside down with four of the legs showing 
above the water (fig. 66). 

On the 28th this LOW disappeared over the Norwe- 
gian Sea and the following LOW kept bad weather in the 
area hindering rescue operations. 


The initial LOW formed over the New Mexico-Arizona 
border. Three days later it crossed the U.S. coast- 
line near Ocean City, Md. At 1800 on the 25th the 
first gales with this storm were reported. The HUMA- 
CAO (38°N, 73°W) found 45 kn and 21-ft waves. Sev- 
eral ships were finding waves near 20 ft. On the 26th 
this storm also made a switch of centers. During this 
period the winds were relatively weak. On the 27th 
the maximum winds were neav 40 kn and waves 25 ft. 
Late on the 27th the weather started to worsen. On 
ae the 28th the AMERICAN ARCHER (41°N, 55°W) found 
55-kn winds with 31-ft seas, and the radio report indi- 
FISK (left) as they appeared before the storm. Wide 
World Photo. — _ 68 kn with 33-ft seas. 


Figure 66.--Four of the five legs of the upside-down ALEXANDER L. KIELLAND protrude from the sea in the upper 
left corner. Another platform, the ALBUSKJELL, is in the foreground. Wide World Photo. 


wet. 


There was another switch of circulation centers on 
the 29th. At 1200 the new center was 986 mb near 36°N, 
42°W. The FEDSTEEL (34°N, 41°W) near the center 
had 58-kn winds. The waves had been near 30 ft earlier 
The winds slackened on the 30th, but there were swell 
waves around 20 ft. The AMERICAN ARCHER found 30- 
ft waves. On April 1 the LOW moved into the English 
Channel. 


This potential storm formed directly over Cape Hatte- 
ras on the 29th. At 0000 on April 1 the storm was 998 
mb near 45°N, 49°W. At 0600 the Canadian station 
CG26 near 46°N, 60°W, reported 45-kn winds from the 
north. At 1800 two ships, the ALGENIB (49°N, 41°W) 
and the FRITHJOF (54°N, 36°W), both had 50-kn winds 
with the former reporting 23-ft waves. The SURENES 
(46°N, 37°W) estimated 44-kn winds with 33-ft swell 
waves on the 2d near the front. At 1200 the 976-mb 
LOW was about 250 mi south of Kap Farvel. The AM- 
ERICAN LEGACY was near the southern edge of the 
circulation, 52°N, 40°W, with 40-kn winds and 20-ft 
waves. The LOW stalled south of Kap Farvel on the 3d, 
and a Soviet ship near 50°N, 44°W, reported 55-kn 
winds and 18-ft seas. 


Casualties--These four ships had weather problems on 
the 1st on the eastern Mediterranean--the ALZAHRAA 
and COMARA contacted at Alexandria; the tug WIMPEY 
SEALION had her tow part in Port Said Roads; and the 
ZEUS sank about 120 mi off Cyprus. On the 6th the 
DONA PAZ (16,244 tons) dragged anchor in New York 
harbor. The 998-ton SUNNY L. had rudder damage in 
a storm off Algeria. The ALCHIMIST ROTTERDAM 


had to return to port after sustaining steering gear 
damage in a severe storm off Corsica on the 8th and 
9th. The night of the 9th the 31,214-ton OLGA TOPIC 
and the tag STACEY BENDY collided in fog in the Hous- 
ton ship channel. 


OUGH LOG, FEBRUARY 1980--The main storm 
track was started as a thin stream off Tokyo and 
spread eastward between latitudes 35° and 45°N. There 
were individual tracks which sprayed off to the north 
all along the main stream, as there were new storms 
that formed and old ones disappeared. As the stream 
neared the U.S. West Coast, nearly all storms turned 
northward. The climatic pattern shows a more broken 
pattern with a cyclonic curvature to the tracks over 
midocean rather than a general anticyclonic curvature 
overall this month. 

The overall mean sea-level pressure pattern was 
very similar to the climatic mean, except more intense 
with centers shifted. As would be expected, the Aleu- 
tian Low was the major feature over the water at 990 
mb near 46°N, 167°W. This contrasts to a normal 999- 
mb center near 50°N, 180°. The Pacific High at 1018 
mb was shifted some 700 mi southeastward to near 24°N, 
120°W. High pressure over continental North America 


Rough Log, North Pacific Weather 
February and March 1980 


The CARLANTIC had heavy-weather damage on the 
9th and deviated to Lisbon for repairs. The ARTEMIS 
sustained damage at Bilbao, where weather repeatedly 
slammed her against a pier on the 8th. The ROTTER- 
DAM also suffered minor damage. 

The 2,469-ton MAURICE DESGAGNES developed a 
list in heavy weather 60 mi southeast of Halifax. The 
crew of 22 abandoned the ship, which sank on the 12th, 
and were rescued by the Canadian destroyer HURON. 
The 15,131-ton BAYAMON sustained heavy-weather 
damage on a voyage from New York to San Juan. The 
Greek TITHIS lost anchor and chain at Algiers about 
the 14th. 

The 3,513-ton MARIA had to return to Bilbao on the 
14th due to severe weather. The TUSKAR 2 capsized 
in heavy weather in the Westerschelde. The SEATRAIN 
BUNKER arrived New York on the 18th and reported 
losing containers overboard. The 9,088-ton VALIANT 
arrived Baltimore on the 22d with weather damage. The 
5, 300-ton GERMA GEISHA developed a list with a load 
of grain and sank off the Isle of Wight on the 30th. The 
29, 763-ton HELENUS broke adrift from a berth at Sheer- 
ness in 55-kn gusty winds and struck other ships. The 
VENI arrived Genoa on April 1 with weather damage. 

The EXXON BALTIMORE and the steamboat NAT- 
CHEZ collided in heavy rain and fog on the 29th at New 
Orleans. The tanker SPETSAI arrived Bermuda on the 
29th with weather damage. 

The following vessels had problems in ice. The 
RALPH MISENER was holed by ice near Three Rivers. 
The SARONIC SEA anchored west of Quebec when the 
engine's sea suction pipe became fenced with ice. Two 
ferries with 268 people (MARINE ATLANTICA and the 
FREDERICK CARTER), the JOPA F., and the icebreak- 
ers LOUIS ST. LAURENT and LABRADOR all had been 
stuck in ice for 4 days on the 27th 10 mi outside Sydney 
harbor. An emergency airlift of food was made to the 
ferries. In Europe the EDUARD KAHLER, FEDERAL 
CLYDE, and NORA HEEREN had ice damage. 


was about 4 mb higher than normal, and the large Asia 
High was 7 mb above normal at 1041 mb. 

The only significant anomaly was a large -18 mb one 
that basically dominated and covered the ocean north of 
latitude 20°N, except south and west of Japan. 

The upper-air pattern at 700 mb closely resembled 
climatology, with the primary LOW near Kamchatka 
and zonal flow between 25° and 50°N latitude from the 
Asian coast to longitude 160°W. There was an anoma- 
lous secondary LOW near Adak Island, and the height 
lines turned sharply northward south of Alaska to pro- 
duce a much sharper ridge than normal over the North 
American west coast. This produced a deep negative 
anomaly center north of Hawaii with a large positive 
anomaly center over northern Canada. This was re- 
flected in the sharp northerly curve of the storm tracks 
south of the Gulf of Alaska. 

There were no tropical cyclones this month. 


y. 
| 

. 

15 
= 

12 


OCTOBER, 1974 


00 03 06 09 12 15 18 21 00 03 06 09 12 15 18 21 00 03 06 09 12 15 18 21 00 03 06 09 12 


Sonat 7h 6 


ALL TIMES GREENWICH MERIDIAN. 


3.375 Inches Asove Clock Fiance 


BAROGRAM 


_.CHART OFF 


Pen Ane 7.625 Inches Lona 


U.S. DEPARTMENT OF ComMERTE — NOAA NaTIONAL WEATHER SERVICE 


LOG SHIP'S POSITION AT 1200GMT FOR EACH DAY AFTER REMOVING CHART 


sue rrom YOKOHAMA... 


CHART ON 


WS FORM 455-12 


8 “1 00 03 06 09 12 15 18 21 00 O03 06 O9 12 15 18 21 00 O03 06 O9 12 


Figure 67.--The barogram trace of the SEA-LAND COMMERCE indicates she passed through the center 


of the storm. 


Extratropical Cyclones--This storm sailed from Tokyo 
Bay early on the 4th. By the 6th the LOW had incor- 
porated part of an old frontal system and had developed 
a strong circulation. The PRESIDENT WILSON, west 
of the center near 37°N, 147°E, had 50-kn winds with 15- 
ft waves. Nearby, the 8KWS had 25-ft waves. At 1200 
the NELSON MARU (41°N, 160°E) had 60-kn winds from 
the north. The SEA-~-LAND COMMERCE had 50-kn 
winds and 23-ft waves at 1800. The central pressure 
of the storm had dropped to 956 mb by 0000 on the 7th. 
The TONE MARU (45°N, 167°E), about 250 mi west of 
the center, had 30-ft waves. Far to the southwest the 
ANTON CHEKHOV reported 33-ft waves, and the PORT 
VANCOUVER (47°N, 177°W) 500 mi east of the center 
had 50-kn southeasterly winds and 36-ft swell waves. 
At 1200 on the 7th the SEA~-LAND COMMERCE regis- 
tered a pressure of 946.5 mb, which reached 945.5 mb 
a few hours later (fig. 67). The ship was near 45°N, 
180°. On the 8th the winds reached 40 kn, but the swell 
waves hit 33 ft. The higher winds and waves were now 
found in the southeast quadrant. The KASHU MARU had 
the highest winds of 60 kn with 20-ft seas and 33-ft 
swells. Others had waves of 20 to 26 ft. The SEA- 
LAND COMMERCE (46°N, 174°W) had 33-ft swells on 
her starboard beam. The central pressure was now 
942 mb. The PORT VANCOUVER was paralleling the 
storm track and at 0000 on the 9th called the swell 
waves 43 ft. The storm was centered on Seguam Is - 
land, and its cyclonic circulation covered a large part 
of the central ocean (fig. 68). Far to the south at 31°N, 
173°E, the QUEEN ELIZABETH II was plowing into 30- 
ft westerly swells. Many passengers must have been 
uncomfortable. The high waves continued through the 
day, but on the 10th the storm started breaking up into 
isolated LOWs. 
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Figure 68.-- This infrared image was taken during 
darkness local time. The cold upper-air center of 
circulation is north of the Aleutians. 
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This storm followed in the foot tracks of the other one. 


It formed east of Tokyo on the 8th. On the 10th the 
LOW was near 36°N, 157°E. Two ships had northerly 
winds over 50 kn at 0600. In contrast to the other 
storm, this was a small concentrated one. The GOL- 
DEN ACE was near the point of occlusion with 50-kn 
winds at 2100. Three hours later the YAMAHIDE 
MARU was 300 mi south of the center with 45 kn and 
23-ft waves. The 8KWS was reporting again, and at 
0300 the winds were 65 kn and increased to 70 kn at 
0600 with 33-ft waves near 42°N, 180°. The storm 
was 950 mb at 0000 on the 12th. The swell waves 
were building up to 25 ft in the southwest quadrant. 
The storm was traveling northward and losing its 
strength. Ittraveled northwestward over the Bering 
Sea and disappeared over the cold land of Siberia. 


In the middle of the month the ocean was broken into 
many small pressure centers. On the 0000 analysis 
of the 15th a frontal wave was discovered north of 
Hawaii. Twenty-four hours later the storm was 980 
mb near 33°N, 140°W. The AMERICAN LANCER 
was near 29°N, 143°W, with 60-kn winds and 20-ft 
seas. Two other ships under the storm's influence 
had winds of 50 kn or more and 21-ft waves. At 1200 
the MAUI was blasted by 72-kn winds, 25-ft seas, 


and 30-ft swells near 30°N, 136°W, about 400 mi south 
of the center. As the storm approached the California 


coast, a ship had 40-kn winds and 25-ft swells. On 
the 17th the storm had lost its punch but continued up 
the coast until the 19th. 


Although this storm followed the one above and took 
the same general track, it formed earlier but much 
farther west. It was first noticed on the 0000 analy- 


sis of the 14th. It quickly gained strength, and a Jap- 


west. 


Figure 69.--One of the LOWs is off the northern Californiacoast. Heavy clouds with the front are bring ing 
more rain to the already-soaked State. Many circulation centers are apparent both to the north and 


anese ship near 34°N, 174°E, south of the center had 
40-kn gales. On the 15th the storm was 984 mb near 
38°N, 178°W. The TOYOTA MARU No. 17 (34°N, 
177°E) had 50-kn winds and 21-ft waves. The ZEE- 
BRUGGE (35°N, 176°E) found the winds to be only 43 
kn, but the waves were 36 ft. At 1800 a SHIP had 48 
kn and 25-ft swells. On the 16th the higher wind re- 
ports were between 40 and 50 kn with waves up to 25 


On the 17th a new LOW formed about 500 mi east 
of this one. The 6ZYZ (32°N, 163°W) contended with 
63 kn. The INDUS MARU (28°N, 158°W) found 50-kn 
winds, 26-ft seas, and 33-ft swells. At 1800 three 
American ships, the GENEVIEVE LYKES, MANUA- 
WILI, and MAUI were in the general area of 27°N, 
145°W, with 40- to 50-kn winds and 20- to 36-ft waves 
(fig. 69). On the 18th the eastern LOW raced ahead 
to join another, and one from the west raced in to join 
this one. There were waves up to 28 ft west of the 
front. The GENEVIEVE LYKES (25°N,145°W) now had 
55-kn winds and swell waves of 33 ft. The last severe 
weather associated with the storm was a report of 23- 
ft waves early on the 19th. 

These last two LOWs plus several more struck the 
California coast between the 13th and 23d with heavy 
rains, thunderstorms, and at least one tornado. Up 
to 13 in of rain fell in the 5-day period ending on the 
19th. Roofs collapsed on numerous warehouses and 
industrial buildings. Winds up to 50 mi/h hit northern 
California with blackouts from downed powerlines. 
Flash floods and landslides damaged or destroyed 
many homes causing widespread evacuation. A tor- 
nado raked the Fresno air terminal, causing extensive 
damage and leaving 3 to 5 in of hail. Flooding occur- 
red as far inland as Idaho. 

At San Clemente pounding waves snapped pilings un- 
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Figure 70.--The LADY ALEXANDRIA lies on her side after high waves and strong currents damaged the ship 


and pier. Wide World Photo. 


der the municipal pier, and the 225-ft LADY ALEXAN- 
DRIA, a floating restaurant at Redondo Beach, had to 
be scuttled as high waves threatened to break her moor- 
ings (fig. 70). 

On the 22d San Diego had areas with water 5 ft deep. 
The National Guard was called in as 1,500 people were 
evacuated in Palm Springs. In San Jacinto east of Los 
Angeles 7,000 to 8,500 people were evacuated on the 
21st when a dam and levee broke. At least 36 people 
died. Damages were estimated at $32 million with 110 
homes destroyed and 1,350 damaged during this series 
of storms. 

Meanwhile, in Baja California flood waters cut off 
all roads out of Ensenada. It was estimated that there 
were 10,000 homeless in that area with at least 12 
deaths. 


This was a relatively short-lived storm. The cyclonic 
circulation was first found late on the 25th around a 


point of occlusion of a front out of another fairly strong 
LOW. It was supporting 45-kn winds and swell waves 
up to 26 ft. The VAN WARRIOR was north of this storm 
and found 50-kn winds and 20- to 25-ft waves at 0000 
on the 26th. By 0000 on the 27th the 972-mb LOW was 
near 49°N, 177°E. The ZIM HAIFA (50°N, 165°E) was 
braving 45-kn winds and 33-ft swell waves. The EAST- 
ERN PACIFIC (49°N, 176°E) had 50-kn winds, while 
the SHINZU1 MARU west of the storm had 30-ft swell 
waves. At 0600 the PRESIDENT KENNEDY (53°N, 
176°W) and another ship reported 60-kn winds with 20- 
ft waves. On the 28th the storm disappeared into ano- 
ther circulation. 


A wave formed on a stationary front over the East 
China Sea late on the 25th. The storm raced eastward 
south of Japan at over 60 kn on the 26th. There were 
a few minimal gale reports. On the 27th the TOYOTA 
MARU No. 10 had 52-kn winds as she passed through 


Figure 71.-- The storm of concern is the one on the left. Another is off Portland, Oreg., leading the 


easterly parade. 


the cold front. By 0000 on the 28th a Japanese ship 
near 41°N, 174°E, had 55-kn winds. The storm was 
984 mb near 43°N, 172°E. At 1200 there were wave 
reports of 20 to 25 ft south of the center. On the 29th 
the storm was traveling northwestward to dissipate. 


Another occlusion-conceived storm. This was first 
discovered late on the 26th north of Midway Island. 
The BOLNES was in the southwest quadrant with 46- 
kn winds and 16-ft seas. At 0000 on the 28th the 
storm was 972 mb near 43°N, 162°W (fig. 71). The 
MORI MARU (41°N, 162°W) had 52-kn winds and 30- 
ft waves. The TACAMAR was quite a distance south 
(31°N, 164°W) with 44-kn winds and 26-ft waves. La- 
ter in the day there were several gale reports, and 
at 1800 the YOZAN MARU (43°N, 160°W) had 50-kn 
winds from the northwest and 26-ft swells. On the 
29th the SEALAND FINANCE had 40-kn winds, and a 
ship near 39°N, 144°W, had 33-ft swells. Several 
ships had waves over 20 ft. The facsimile sea-wave 
analysis indicated a fairly large area south of the 
center with sea waves over 20 ft. The PORT VAN- 
COUVER was being pounded by 34-ft swell waves at 
1200. As the storm approached the U.S. West Coast 
on March 2, it broke into multiple centers. 


Casualties--The American PRESIDENT JEFFERSON 
(21,467 tons) sustained heavy-weather damage enroute 
to Yokohama the first week of the month. The Ameri- 
can crabber PACIFIC TRADER (192 tons) sank on the 
7th near 55°N, 165°W. Three of the five crewmen were 
lost. The 5,774-ton CYNTHIA G. out of Yokohama was 
adrift with a heavy list due to engine trouble and col- 
lapse of cargo stowage in heavy weather. 

The 7,673-ton Greek N.G. LIVANOS from Vancou- 
ver to Yokohama reported heavy-weather damage on 


arrival on the 12th. The Greek motorvessel ATHAN- 
ASSIA was due Yokohama on the 15th with weather 
damage. The 103, 812-ton American tanker STUYVE- 
SANT encountered heavy weather on a voyage in ballast 
from Los Angeles to Valdez. The PRESIDENT MADI- 
SON (21,467 tons) was at Yokohama on the 20th with 
heavy-weather damage. The Chinese ferry TWILIGHT 
401 out of Canton capsized during a tornado on the 27th. 
Over 200 people were still missing on March 1. 

The following vessels also suffered heavy weather 
damage: GRAND ZODIAC, OCEAN CONTAINER, and 
SARFARAZ RAFIQI. The Japanese fishing vessel EI- 
SHO MARU No. 51 sank off Hokkaido on the 26th in 
rough weather. Of 22 crewmembers, 2 died and 4 
were missing. 

Other Casualties--The two British ships DUNEL- 
MIA (9,346 tons) and IRON BARON (5,583 tons) arrived 
Australia this month with weather damage. 


OUGH LOG, MARCH 1980--Many of this month's 

storms had long histories and tracks. The storm 
tracks generally followed the climatological tracks. 
The primary track was from Japan eastward to the 
central ocean and then northeastward into the Gulf of 
Alaska. There was a branch of this track which turned 
northward into the Bering Sea. There was also a track 
out of Asia across Sakhalin Island toward the Bering 
Sea. The major difference between the actual tracks 
and climatology was the absence of a major track onto 
the British Columbia-Washington coast. 

The mean sea-surface pressure pattern also was a 
close match with its climatic counterpart, except the 
pressure centers were more intense. The Aleutian 
Low at 993 mb was centered near 54°N, 178°E, versus 
1005 mb near 49°N, 170°E. The 1029-mb Pacific High 
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was near 33°N, 146°W, very near its 1022-mb clima- 
tic counterpart. 

The anomalies were closely collocated with the pres- 
sure centers. A negative 15-mb center was near 57°N, 
176°W, not far from the Pribilof Islands. A plus 7-mb 
center was at 37°N, 149°W. 

In the upper air at 700 mb there were two centers, 
rather than the normal one center over the Sea of Okhot- 
sk. They were just east of Kamchatka and at 180° about 
latitude 55°N. 

The climatic wave chart shows an area east of Mys. 
Lopatka with a 10-percent chance of waves greater than 
20 ft. The 5-percent frequency isoline covers a large 
area off Japan, the Kurile Islands, and the southwestern 
Bering Sea. 

There were no tropical storms this month. The first 
one of this year has yet to form. 


Extratropical Cyclones--This storm came off the Asian 
continent on the 1st. At 0600 the ANCO TEMPLAR had 
50-kn southwesterly winds just prior to frontal passage 
near 33°N, 137°E. The waves were 26 ft. At 0000 on 
the 2d the storm was 972 mb near Ostrov Urup. At 40°N, 
148°E, the SHINZUI MARU reported 78-kn winds with 30- 
ft waves. Several other ships in the southwest quadrant 
were hit by winds of 50 kn or more. Two of the Kurile 
Islands measured winds near 40 kn. At 0600 the PRESI- 
DENT KENNEDY estimated the winds at 60 kn near 42°N, 
151°E. 

The EASTERN MOON was doing a fine job of reporting 
and on the 3d had 50-kn winds with 25-ft waves at 44°N, 
163°E. Another ship closer to the LOW had 33-ft swell 
waves. The LOW was over the Bering Sea on the 4th. 
The winds had quieted down, but 20- to 25-ft waves were 
still around as found by the MARSEILLE on the 4th and 
5th (fig. 72). The LOW disappeared over Saint Lawrence 
Island on the 6th. 


Figure 72.--This infrared image shows the storm cen- 


ter north of the Rat Islands. The grey areas are 


low warm clouds and the bright areas higher colder 
clouds. 


This storm formed in an inverted trough over Kyushu 
on the 7th. By 0000 on the 8th it had developed into a 
988-mb storm off Tokyo with many ships involved. The 
PEDRO-N (36°N, 141°E) found 60-kn winds. The AME- 
RICAN LANCER nearby had 50 kn with other ships 
close to these speeds. One ship had 28-ft seas. 

The storm was racing eastward, and the TESIRO I 
(33°N, 150°E) had 50-kn winds and 28-ft swell waves. 
The storm continued to sweep eastward with only min- 
imal gales and almost vanished from the analysis as it 
moved over top of the Pacific High. Late on the 12th, 
it suddenly intensified off Vancouver Island. At 0000 
on the 13th the 976-mb LOW was 250 mi west of Cape 
Flattery (fig. 73). The AMERICA SUN was only about 
60 mi south of the center with 55-kn winds, 25-ft seas, 
and 30-ft swells. A Japanese ship 40 mi farther south 
had 60-kn winds. At 1200 the storm moved on shore. 


Figure 73.--The frontal cloud shield with this tightly 


wound storm is moving onto the Washington-Oregon 
coast. 


The 11,559-ton PRESIDENT WILSON enroute to 
Dutch Harbor diverted to Seattle with damage to fore- 
deck containers and structural damage. The 20, 187- 
ton FALSTRIA enroute to Seattle lost 12 40-ft con- 
tainers overboard and another 8 containers were lying 
on their side. 


This LOW came out of China on the 8th. The storm 
paralleled the south and east coast of Japan. By 1200 
on the 10th it was 976 mb east of Hokkaido. The SIL- 
VER STAR had 60-kn winds and 26-ft waves at 0000. 
Other ships were finding strong gales. On the 11th the 
PRESIDENT MADISON (42°N, 150°E) found 55-kn winds. 
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The BELLMAN (42°N, 146°E) was battered by 33-ft 
waves and 65-kn winds at 0600. Twenty-foot waves 
were as far south as latitude 34°N. The YOUNG SKY 
(45°N, 150°E) called the swell waves at 56 ft. Winds 
over 50 kn continued into the 12th, and the NATALIE 
BOLTEN (40°N, 147°E) had 39-ft swells. Several 
others had waves as high. There were still winds up 
to 50 kn and swell waves to 33 ft on the 13th, but they 
decreased late in the day with this center falling apart 
on the 14th. 


Another storm from southern Japan. It also traveled 
east-northeastward, and by the 14th gales were blow- 
ing in the warm sector. At 0000 on the 15th the 980- 
mb storm was at 38°N, 152°W. Two American ships, 
the SEALAND FINANCE and PRESIDENT GRANT, 
were inside the 1000-mb line with 55- and 45-kn winds, 
respectively, and 33-ft swells. A ship farther south 
at the front had 34-ft swells from the south. At 1800 
the EAGLE ARROW (40°N,167°E) reported 60-kn winds, 
and at 0000 on the 16th the NAIRNBANK (43°N, 175°E) 
had southerly 60-kn winds. Others were having waves 
over 25 ft. At 0000 on the 17th the storm was 952 mb 
near 50°N, 170°E. The higher winds were near 50 kn 
with waves near 30 ft, but at 1200 the TOYOTA MARU 
No. 12 (49°N, 158°E) reported 80-kn winds. 

This was a large storm, and there were several 
troughs in the circulation. Now the major problem 
seemed to be high waves. Small frontal waves and 
LOWs were forming on the periphery. On the 19th 
there was one report of winds over 50 kn and another 
of waves up to 36 ft. At this time one of the new cen- 
ters assumed the circulation. The sea-state analysis 
indicated an area several hundred miles across of 
greater than 20 ft near 50°N,170°W. On the 21st this 
new center was 966 mb near Saint Paul Island. The 
PRESIDENT PIERCE was near Unmak Island with 55- 
kn winds, 30-ft seas, and 36-ft swells. The LOW 
fell apart on the 22d. 


This LOW came out of the central ocean east of the 
last LOW. At 0000 on the 16th it was 980 mb near 
52°N, 158°W. The winds were in the gale category. 
At 1200 a ship near 52°N, 131°W, had 58-kn winds (fig. 
74). At 0000 on the 17th possibly the same ship had 
40-kn winds and 41-ft swell waves near 52°N, 130°W. 
On the 17th it stormed ashore. 


Thus far this month four out of four storms that de- 
veloped near Japan had been severe storms, and this 
one was no exception. It was also a rapid developer. 
Within 24 hr after its first analysis the LOW was 988 
mb near 39°N, 150°E, at 0000 on the 23d. The ANCO 
SOVEREIGN (34°N,148°E) was sailing into 60-kn winds 
and 41-ft waves. The OCEAN VENUS was sailing 
southward with 70-kn winds and 26-ft westerly waves 
against her starboard beam on the 24th. The LOW 

was now 960 mb at 0000. The HOEGH BULLAREN at 
45°N, 175°E, had 60-kn winds and 26-ft waves at 0600. 
Wind reports over 50 kn continued into the 25th. The 
SANKOSUN at 48°N, 171°W, was battered by 39-ft waves. 
At that height they did not try to differentiate between 
sea and swell. The wind-wave analysis showed a large 
area of high seas centered on 48°N, 170°W, with a max- 
imum of 27 ft. According to the analysis, seas over 

20 ft covered an area bounded by latitudes 45° to 51°N 
and longitudes 163° to 177°W. 


Figure 74.-- There were two surface LOWs with this 
storm, one near 50°N, 140°W, and another near 
59°N, 140°W. 


The storm was now decreasing in size and intensity 
as it moved over Bristol Bay on the 26th. There were 
several ship reports near 50 kn and a swell report of 
33 ft south of the Alaska Peninsula on the 26th. The 
storm circled to the west and then south to dissipate. 


Yet another severe storm from off the Japanese coast. 
It formed with a developing front on the 26th east of 
Tokyo. By the 27th ships were picking up strong gales. 
At 1200 the NEW GOLDEN PHOENIX (40°N, 164°E) had 
48-kn winds about 200 mi southeast of the center. Winds 
in the gale range continued through the 28th with waves 
of 20 to 25 ft. The NEW GOLDEN PHOENIX was follow- 
ing the storm and had 55-kn winds on the 29th. The LOW 
was 964 mb near 48°N, 174°W. At 1800 the OGDEN 
THAMES (45°N, 170°W) had 50 kn, 25-ft seas, and 33- 
ft swells. 

On the 30th and 31st the LOW stalled near 56°N, 
170°W (fig. 75). The PHILADELPHIA (55°N, 138°W) 
had southeasterly 60-kn winds with 20-ft seas and 28- 
ft swells. There were quite a few 20-ft wave reports. 
On April 1 another storm wiped this one out. 


This storm came out of Manchuria. At 1200 on the 
30th it was over the Sea of Okhotsk with another cen- 
ter to the south of Honshu. The AKAISHI MARU found 
50-kn winds and another ship 23-ft seas with this sou- 
thern LOW. At first it appeared this would be the 
stronger storm, but late on the 31st the northern storm 
absorbed it. At 1200 Ostrov Matua measured 50-kn 
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Figure 75.--The principal LOW over the Bering Sea is obscured by the curvature of the Earth. The original 
front associated with the storm has pushed to the Alaska coast with a wave near 40°N, 160°W. A_ small 
LOW with a weak front has moved through the storm and is south of Unimak Island. 


winds. Several fishing ships near the islands had winds 
near 50 kn. On April Fools' Day the GOLDENROD had 
following 50-kn winds and 25-ft seas as she sailed north- 
eastward along the Kurile Islands. The storm was tra- 
veling eastward north of the Aleutians on the 2d. The 
PRESIDENT ADAMS was near Seguam Island with 60-kn 
winds. The ALDGATE far to the south (44°N, 177°W) 
had 50-kn winds and 23-ft waves. The fishing vessel 
CLOVERLEAF sank 8 mi north of Sutwik Island. Two 
men were lost. On the 3d the storm disappeared. 


Casualties--The 19, 750-ton bulkcarrier ARIETTA was 
at Kawasaki on the 3d with heavy-weather damage. The 
Honduran LADY SOPHIE reported her hull had been 

holed and it was sinking 54 mi north of Rio Grande bar. 
Heavy deck cargo shifted in bad weather. She later ar- 


rived Rio Grande. On the 4th the 3,139-ton STRAIT 
CONTAINER grounded in fog at the eastern entrance to 


Hong Kong harbor. The RIO CUYAMEL requested a 
heavy-weather-damage survey on arrival at Yokohama 
on the 8th. The 15,980-ton SHUNWIND requested heavy- 
weather-damage survey at Kobe on the 15th. 

The MALDIVE PIONEER was at Taiwan on the 18th 
with weather damage. On the 22d the 3,499-ton KAI- 
FUKU MARU was hit by high waves and overturned near 
the mouth of Beppa Bay. Two of the four crewmen on 
board were killed. The GULF HAWK at Otaru on the 
26th reported weather damage. The 10,369-ton SOKAI 
MARU sailed from Yokohama on the 30th, but returned 
on April 1 after the collapse of wooden car decks in 
heavy weather. Over 300 cars were damaged. 

Other Casualties--The ACT 5 arrived Auckland with 
entire navigational aids including radars and satellite 
antennas severed by a Portainer. The IRON SIRIUS 
reported heavy-weather damage at Sydney on the 18th. 


WEATHER OBSERVATIONS. 
PRICELESS. 


WE OF NOAA ARE MAKING USE OF THIS SMALL AMOUNT OF SPACE TO EXTEND 
OUR THANKS TO ALL THE SHIPS' OFFICERS WHO ROUTINELY TAKE SHIPBOARD 
TO US, THESE EXCELLENT OBSERVATIONS ARE 
WE CERTAINLY DO APPRECIATE RECEIVING THEM REGULARLY. 
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NORTH ATLANTIC, JUNE 


WEATHER over the Nerth Atlantic is usually very 
pleasant in June. The number of active extratropical 
LOWs continues to decline, and storms are usually 
confined to the higher latitudes--centers north of 45°N 
over the western ocean and 55°N over the eastern o- 
cean. The building Azores High averages near 1024 
mb for the month and is centered over midocean near 
33°N, 38°W. The Icelandic Low, oriented east-west, 
is quite diffuse with the lowest average pressure about 
1010 mb, just off the coast of Labrador, near 58°N. 


WINDS are controlled largely by the Azores High, 
with the transient LOWs causing the daily variations. 
Between 25° and 55°N, southwesterly winds predomi- 
nate, except over the eastern ocean from the Bay of 
Biscay southeastward, where northerly winds prevail. 
South of 25° to about 5°N, the "northeast trades" are 
generally steady. North of 55°N, winds are mostly 
variable. On the Mediterranean, east to southeast 
winds are common over the western half, while north- 
west winds blow steadily over the eastern portion. 
Northerly winds are predominant off the Iberian Pe- 
ninsula and northwest coast of Africa. Northwesterly 
winds prevail over the eastern Gulf of Mexico, while 
southeasterly winds are predominant over the south- 
ern North Atlantic between the Equator and 5°N. Wind- 
speeds over most of the North Atlantic during June 
are force 3 to 4. Lighter force 2 to 3 winds are most 
common over the Mediterranean Sea, Davis Strait, 
Gulf of Mexico, Bay of Biscay and waters southwest- 
ward, and near the Equator. A band of force 4 to 6 
extends northeastward from the vicinity of Bermuda 
toward Ireland. 


GALES over the North Atlantic are infrequent during 
June. Only in the waters near southern Greenland and 
over northern portions of the Norwegian Sea does the 
probability of encountering gales exceed 10 percent. 


EXTRATROPICAL CYCLONES are fewer in June than 
in May and not as intense. Cyclogenesis throughout 
the summer occurs principally in the area from the 
Carolinas, west of 65°W, to Hamilton Inlet, Labrador, 
west of 50°W; northof Scotland; northwest of Iceland; 
over the waters southwest of the British Isles; and 
over the Gulfs of Finland, Riga, and Bothnia. The 
major storm tracks during June extend from the New- 
foundland area northeastward to the waters south of 
Iceland, and then east-northeastward across the Scan- 
dinavian Peninsula. Another primary track extends 
from Iowa across central Lake Michigan to southern 
Lake Huron and down the St. Lawrence River, where 
it joins a track that develops off Cape Cod. 


TROPICAL CYCLONES. Tropical storms average 
about one every 2 yr. The preferred area of tropical 
cyclone formation is over the western Caribbean and 
the Gulf of Mexico. The 49-yr period, 1931-79, had 
27 tropical storms, of which 11 reached hurricane 
strength. 


Marine Weather Diary 


SEA HEIGHTS of 12 ft or more occur between 5 and 
10 percent of the time overa broad area that includes 
the Labrador Sea, around the southern Greenland coast 
into Denmark Strait, then south of Iceland to the Fae- 
roe Islands and southward to off Ireland's west coast, 
then southwestward to about 500 mi off Cape Race, 
and northwestward to include again the Labrador Sea. 
Other small areas are located between Norway and 
the Shetland Islands, off the central Norwegian coast, 
and in the Gulf of Lions. Frequencies of 10 percent 
or more occur only over an elliptical area immedi- 
ately south of Kap Farvel. A flat oval area of swell 
greater than 12 ft over 10 percent of the time is cen- 
tered about 55°N, from south of Kap Farvel to Ireland. 
The oval changes from about 5° to 10° of latitude thick 
from west to east. An area of over 20 percent occurs 
about 200 mi off the coast of Colombia. 


VISIBILITY. The frequency of fog approaches its 
maximum over the northern ocean. The Grand Banks 
is the foggiest region--visibility below 2 mi is report- 
ed on more than 30 percent of all observations. The 
percentage of this low visibility decreases to between 
20 and 30 percent of the observations over the Davis 
Strait and the northern Labrador Sea, and over the 
waters east of Kap Brewster, Greenland. The latter 
area is usually ice-covered at this time of year. The 
fog is generally observed in warm, moist air brought 
by southerly winds into this area of cold ocean tem- 
peratures. 


NORTH PACIFIC, JUNE 


WEATHER. The summer regime is wellestablished 
over the North Pacific in June. Vigorous extratropi- 
cal storms are increasingly less frequent. The Sub- 
tropical High is centered near 36°N, 149°W, and has 
an average central pressure of about 1022 mb. The 
Aleutian Low, located north of the western Aleutian 
Islands, fills rapidly during June; by the end of the 
month, it has disappeared, leaving only a trough. 


WINDS north of the trade wind belt are variable over 
the broad scale, ranging from northwesterly to north- 
erly off the United States and Canadian coasts, to 
southerly east of Japan, to westerly over the Aleu- 
tians. Over the Gulf of Alaska, they are southerly to 
westerly. Northeast of Hawaii, the winds blow from 
the northeast. The speeds average force 3 to 4 north 
of 25°N. South of 25°N (30° east of 145°W) to the E- 
quator, steady "northeast trades" dominate, with 
force 4 the most common speed. The southwest mon- 
soon is established over the South China Sea. South- 
easterlies prevail over the Philippine Sea, switching 
to southerly south of Japan and Korea. 


GALES are rare in June. Only overasmall area near 
46°N, 145°W, does the chance of er.countering gales 
exceed 5 percent. 


EXTRATROPICAL CYCLONES, The most favorable 
area for cyclogenesis continues to be east of Honshu. 
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The primary storm tracks lead from here east-north- 
eastward to the Gulf of Alaska. Another track ap- 
proaches the Gulf of Alaska on a northeasterly course 
from midocean. 


TROPICAL CYCLONES. The probability of tropical 
storm development continues to rise sharply in June, 
approaching the late summer and early fall maximum. 
On the average, three of these storms develop per 
year--one or two during this month in Asiatic waters, 
and one or two over the ocean area between 10° and 
20°N, and the Mexican west coast and 120°W. About 
two out of three western North Pacific tropical storms 
go on to become typhoons. One out of three eastern 
North Pacific storms reach hurricane intensity. 


SEA HEIGHTS of 12 ft or more havea frequency great- 
er than 10 percent only in two small areas. One is 
centered south of the Alaska Peninsula near 48°N, and 
the other south of the western Aleutians near 46°N. 
Generally, sea conditions are improving as summer 
approaches. Areas of high swell are located in the 
northern Gulf of Alaska and Bering Sea, south of the 
ice edge. 


VISIBILITY. The frequency of low visibility increases 
over most of the North Pacific. The waters east of 
the northern Kuril Islands are particularly foggy, with 
the visibility dropping below 2 mi in over 40 percent 
of the observations. From the outer boundaries of 
this area northward to Kamchatka, southward to the 
central Kurils, westward to the eastern Sea of Ok- 
hotsk, and eastward to 162°E, this percentage drops 
to 30 to 40 percent of all observations. The area of 
low visibility, which encompasses 20 to 30 percent of 
all observations, extends from the southern Sea of 
Okhotsk through the central Kurils, and then eastward 
through the North Pacific along the 40th parallel to 
165°W. The line bordering the boundary of the area 
then bends westward to midocean near 47°N, 175°E, 
before curving northeastward through the central A- 
leutians to St. Lawrence Island in the Bering Sea. 


NORTH ATLANTIC, JULY 


WEATHER conditions are relatively settled during 
July as the Azores High, centered near 35°N, 44°W, 
builds to a seasonal maximum of about 1025 mb, and 
primary storm tracks are displaced north of 45°N. 
The Icelandic Low remains an ill-defined east-west 
trough with the lowest pressure, about 1009 mb, cen- 
tered near Hudson Strait in eastern Canada. 


WINDS over the middle and northern latitudes have 
southerly and westerly components. Northerly winds 
are common near the entrance to the Mediterranean, 
while over the Sea itself, northwesterly winds are 
steady. Winds from the northerly quarter are found 
over the North Sea, off the central Norwegian coast, 
and over the Davis Strait and the waters southwest of 
Iceland. The "northeast trades" blow between 10° and 
25°N, while in the Gulf of Mexico, easterly winds are 
most frequent. Near the Equator, southeasterlies 
dominate the area between South America and Africa. 
Windspeeds average about force 3 to 4 over most of 


these areas except over the Mediterranean Sea, the 
Davis Strait, and the Gulf of Mexico, where force 2 to 
3 winds are prevalent. The strongest winds, of which 
nearly two-fifths of all observations are force 5, are 
encountered over the waters of the southwestern Car- 
ibbean Sea. 


GALES. The frequency of gales is at a minimum for 
the year. Only over the Norwegian Sea is the percent- 
age frequency of gales 10 percent or higher. 


EXTRATROPICAL CYCLONES. From June to July, 
a marked northward shift of cyclonic activity occurs 
over the North Atlantic. Areas of cyclogenesis are 
along the North American coast from the Carolinas to 
north of Newfoundland, in the Denmark Strait, south- 
west and north of the British Isles, in the Adriatic 
Sea, and over the Gulfs of Bothnia, Finland, and Riga. 
The primary cyclone tracks lead from the Hudson Bay 
region northeastward through the Davis Strait, from 
the Grand Banks and the Gulf of St. Lawrence toward 
Iceland, and from north of Scotland eastward across 
southern Scandinavia. Two secondary tracks cross 
the Great Lakes. One extends from the Great Plains 
across eastern Lake Superior toward Labrador, while 
the other cuts an east-northeasterly swath across 
Lakes Erie and Ontario, New York, and New England, 
before merging with the Carolina storm track over 
the Gulf of St. Lawrence. 


TROPICAL CYCLONE activity is still limited. On an 
average, three storms will occur during a 4-yr peri- 
od, and half will develop into hurricanes. July tropi- 
cal cyclones usually originate over the Gulf of Mexico 
or just east of the Lesser Antilles. Those forming 
over the Gulf generally move northward across the 
Gulf Coast, while those born east of the Lesser An- 
tilles may move westward across the Caribbean Sea, 
or northwestward toward the southeast coast of the 
United States, where they often recurve to the north- 
east. Sometimes these storms are bred north and 
east of the Bahama Islands during July. 


SEA HEIGHTS of 12 ft or more are encountered with 
a frequency of 10 percent or more only in a small ar- 
ea immediately south of southern Greenland. 


VISIBILITY. Like June, July is one of the foggiest 
months of the year over the western North Atlantic. 
Observations with visibility less than 2 mi average 10 
percent or more northward of a line drawn from the 
waters between Cape Cod and Cape Sable northeast- 
ward to near 60°N, 30°W. From there, the 10-percent 
frequency line runs eastward, south of Iceland, tonear 
the Faeroe Islands, and then southward, cutting across 
Scotland near the Firth of Forth. The line then ex- 
tends northward along the Prime Meridian to about 
63°N, where it heads northeastward to the coast of 
Norway. The 20-percent frequency line is a little less 
erratic. It extends from near Cod Island, Labrador, 
eastward to near 56°N, 47°W; it then extends south- 
westward across Newfoundland to the Grand Banks. 
From there, visibilities less than 2 mi occur 20 per- 
cent or more of the time west of a line drawn to the 
coastal waters of Greenland, near Kap Mosting, and 
then north of the same line extended to 74°N, 20°E. 
Enclosed within the area defined by Godthaab (Green- 


land), Resolution Island, and Ivigtut (Greenland), ob- 
servations with visibility less than 2 mi exceed 30 
percent. 


NORTH PACIFIC, JULY 


WEATHER. The steady and rather settled summer 
weather conditions that commenced in June over the 
North Pacific become widespread and firmly estab- 
lished during July. The Aleutian Low has disappeared 
from the pressure chart of normals, and the Subtrop- 
ical High, with a pressure of 1026 mb, has moved 
northward to near 38°N, 150°W. 


WINDS. Because of the strong development and north- 
ward position of the Subtropical High, the "northeast 
trades" extend over a large portion of the ocean. They 
prevail over all but Asiatic waters south of 30°N. O- 
ver the eastern ocean, they extend northward to about 
35°N. The southwest monsoon is well estabiished in 
Asiatic waters, blowing most steadily over the South 
China Sea. The westerlies of the middle latitudes, 
because of the absence of the Aleutian Low, are less 
steady than during the colder months. Large south- 
erly components are found over the western two-thirds 
of the ocean at these latitudes, while northerly com- 
ponents are the rule closer to the conterminous United 
States and are also observed out from the Gulf of Te- 
huantepec. Easterly winds prevail over the waters of 
the Gulf of Alaska. Windspeeds over the Pacific av- 
erage slightly less than force 4. 


GALES associated with extratropical cyclones are 
rare during July over almost all of the North Pacific, 
but a frequency greater than 5 percent does exist over 
a 2° square north of the central Aleutians. 


EXTRATROPICAL CYCLONES. Cyclogenesis during 
the summer occurs in Asiatic waters from Taiwan 
northward to Sakhalin, and northeastward to the Near 
Islands. The greatest frequency is east of Honshu 
and Hokkaido. Two other areas are found near 47°N, 
from 155° to 175°W, and over the Gulf of Alaska. The 
primary storm tracks lead from Honshu northeastward 
to the Bering Sea, and from a point near 52°N, 157°W, 
to the Gulf of Alaska. 


TROPICAL CYCLONES. Usually three or four trop- 
ical storms occur over the western North Pacific dur- 
ing July. Only one of these will not become a typhoon. 


These storms originate mostly over the ocean areas 
east of the Philippines. During their early stages, 
they generally move west-northwestward; after de- 
velopment, some may continue across the northern 
Philippine Islands into the South China Sea, while oth- 
ers curve northwestward toward Taiwan, the coast of 
mainland China, Korea, or Japan. Those reaching 
higher latitudes generally recurve toward the north- 
east under the influence of the upper westerlies. 

Another area of tropical cyclone activity is over 
the waters off the west coast of Mexico. Around four 
tropical storms can be expected in July, with one 
reaching hurricane force. These storms are usually 
shorter lived, but can be dangerous to both marine 
and coastal interests. They normally move west- 
northwestward out to sea, but sometimes they pass 
inland over Baja California. 


SEA HEIGHTS of 12 ft or more may be expected about 
10 percent of the time in two small areas south of the 
Aleutians, near 48°N, 165°E, and near 49°N, 155°W. 
Areas of high swells are located in the Gulf of Alaska 
and Sea of Okhotsk. 


VISIBILITY. Compared to other months of the year, 
the occurrence of low visibility over northern waters 
is most frequent during July. The visibility drops be- 
low 2 mi in over 40 percent of all observations over a 
circular area bordering the northern Kurils on the 
west and centered near 48°N, 158°E. The 30-percent 
frequency line is less circular, running from south- 
western Kamchatka across the central Kurils toa point 
near 43°N, 160°E, and then northeastward to the Rat 
Islands, before swinging westward to Mys Shipunskiy. 
The 20-percent frequency line also crosses the cen- 
tral Kurils, but extends farther up the west coast of 
Kamchatka. This line then continues southeastward 
from the Kurils reaching south of 40°N, between 160°E 
and the dateline, before moving east-northeastward 
to a point near 48°N, 145°W, and then north-north- 
westward to Afognak Island. The entire Bering Sea 
is enclosed within this 20-percent frequency line, with 
the exception of the waters northeast of St. Lawrence 
Island, and the waters north of a line drawn from Mys 
Ozernoy to Mys Navarin. The 10-percent frequency 
line is very similar to the 20-percent one. It stretch- 
es from the northern Sea of Okhotsk southward to the 
southern Kurils; it then continues southeastward to a 
point near 34°N, 170°E, before shooting east-north- 
eastward to about 40°N, 140°W, and then north-north- 
westward to the Gulf of Alaska. 
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